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PART TWO. 



ISUStiSMAl^: DlSTJilBliTiUN OF AmmX IM'JiNSlTl -COMlM li). 

ARSA OF THE SANTA CRUZ QVADRASGtE OF THE U. S. GEOLOGICAL SURVEY. 

The distribution of intrtisity in tlir area of the Saiitii Cruz Quadmrit^lf was studied by 
students of StaiifurU Unu«rsiLy, under clircclioii of Prof. J. C. liranner. The con^ 
tributors to data embodied in this part of the report are Messrs. R. \. Anderson, H. W. 
Bell, B. Bryan, R. E. CoUotn, R. Crandall, P. l-d wards, TT. P. Gage, F, I-aiie, RMornn, 
R. L. Mota, A. F. RtJgers, S. Taber, A. F. Taggart, F. \V. 'Airner, and G. A. W aring. 

SUmford UnivenUy (J. C. Branner). — Referring to the group of dwellings southeast 
of the I'nivorsity f[uadranglo, thore were 61 rpsitlf iHTs on ihc ratnpus <if Stanford Uni- 
versity at thu tiiue of itic earthquake. Out of 140 chiuineyi^ on these buildings, 104 
were thrown down, or 74 per cent. Hie plaster was generaUy badly broken on the first 
floors of these buildings, and less injured llio (rcnerally more or less crackeil in the secontl- 
floor rooms. At No. 13 Alvarado Row, first floor, several pictures 18 iocbes across, and 
hangini; by cords 4 feet long, were swung so far that they were left with their faces to 
the wall. On the corner of Salvatierra and Aguello Streets, a frame building occupied 
by the Chi Psi Fraternity was so badly ^^Tecked that it hat! to be abandoned. The 
injury ilone tliis building was due to its having stood upon \yotsUi 4 feet high and not well 
braced; the 8\va\ in«^ ijf the building threw il oil these supports. 

President Joiihui's residence, we«t fif tlie ciuadrangle. had 3 brick eliitnneys, all of 
wliich were thrown down ; the plaster wad su ba'tly ijijured that the hrst floor, the ceilui^, 
and part of the second floor luitl to be rephutered. Thia building rested upon a briek 
foundation .about 4 fet t hit;li. 

The Stanford residence, a nuie north of the quadi'augle, was so badly wreckeil that it 
has since been torn down. Hie ori^al building was of briek, and wooden additions 
had been built on the nortluvest and soutlicti-st eides of the brick injrliou. The additions 
stood upon wooden uprights 4 feet in length. The soutbeasteru wooden addition was 
thrown from its supports and fdl away from the older Imck portion. Hie bride portion 
of the structure was badly shattered. In the grountis and parks about the residence 
there were many marble and bronze statues from 4.5 to 5 feet high, standing on pedestals 
from 2 to 4 feet high. These were ail thrown down, except a few that were very securely 
bolted to heavy pc di-'t als. lliere was no unifonnity in the directions in which they fell. 

Between the Stanford rc'^idence and the museum, a large 2-story brick winery had 
the 4 gable ends thrown down. The northwe^^t gable fell into the building, the south- 
east gable fell outw.-ird, while the gables on the northoa.'it and .«outhweMt sides fell outward. 

Mr. ChnHes G. Lathrop's residence is not nn the valley fl'dr, like the other hiiiliiiiifrs in 
the imiuetliate vicinity of the Univertiily, but stsuids on a hill of sandstone nearly 300 
feet above the level of the bay. Out of the 4 brick chimneys on bis house 2 were thrown 
down; 2 water-intiks 5:1 foet hiph (If) font tanks on 4.')-foot supports) were not injured, 
but about two-thirda of the water was thrown kom thcyi. 

Professor Durand's house, south of the quadrangle, is on a hill 160 feet above the bay 
and stands on (he ui)iinin d ri!£:rs of gravel beds that underlie the Santa Clara Valley. 
Uf a chimneys, 2 were thrown down, and the plaster was cracked on the groiud floor. 

Of the University builduigs proper, some were unhurt while others were completely 
wrecked. (See plate 1Q2b.) They ail stand upon the loose gravelly loam of the Santa 
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dam Valley floor. Aa a rule, the older the buildings were the better they withatood the 

shock. Much damage was done by the throwiug down of stone cliiniiicy.s. The 150-fuot 
stone chimuey ot tbe power plant was thrown down, cniabiog part uf the boiler houtie 
and killing a fireman. The double-flued 00-foot chiinnqr of the aaaay laboratory fell. 
The large ^toiie chlttineyt* of the dormitories Were broken off at the roof olge^ and fell 
into the buildings. At Encina Hall, the men's domiitory, one chimney fell thru tlic roof 
and carried down a tier of rooms into the basseujent, killing one student. 'Vhe suuth ends 
of the wings of Encina Hall were so ba<lly cracker 1 that they hiul to be entirely rebuilt. 
It was found that tlu' iiijiu v linnr- to the eml.-* of the wings wa.s due to the relatinn of 
thcric particulai' wallet to ilic nHif l>e^ius. Exce{)liug tht' cracking uf plaiilcr, Elacina Uali 
was not otherwise injured, tho it iti a 4-6tory building, with basement and attie. 

ITie fliiiiirifVJJ fil^n fril ftdiri T^nlilc Hrdl, Ihr Wdrncn's fltirmitdrv. nnd flid SKjme damage 
to the roof and upper hoors ; but the buildmg, which iss of concrete, was otherwise unhurt. 

The Chemistty building had 32 tile4ined stone ventilating ehinmeys projecting 12 to 
16 feet above the ro^jf. I» >idc8 2 ordinary stone cliimni y-; , tin -i^ were all thrown down. 

The stone tower of the church vim shaken to pieces, and iu falling destroyed the partii 
of the roof immediately around the Uiwr. The north gable end of the church was 
thrown oiitward into the quiulrangle, t'Pl.iti KK^h.) 

llie top of the m(;morial arch was broken off down to the upper part of the frieze, aiul 
in falling it wrecked adjacent portions of the arcjules to the east and west. ( Plate 
Hie parts of the arch left standing were erfl< keil. Ilie 2 .smaller arches at the east and 
west ends of the inner quadrangle were lightly cracked near the top, but they were not 
iieriouiily damaged. 

Besides the damages to the church and the memorial arch, the most serious injury to 

the qua*lranp1e group of buildinir- wji'^ iliw to the larger «1nirttirf'<'. '!'!»• l-«tory 
building, (»()ccially thoe>e that had im n standing for several yeaiv, were not damageil 
beyond the occainonal cracking of pla-^ter; and m'n in thew eaww the injinry waa found 

t-o l)e directly n latcd iu tin' mdhn,! of >u|'|)ni'(iii^' tin r(>i>r~ U|i<iii \]>r v. Tin* ^tues 

of the front fa(,'aile wen; dislodgevi and one thrown ilown. (I'liilr l(H)n.) 

The l-i«tory buildings in the outer t|uadrattgle had all been lately put up, and these 
wrvf .somewhat cracktrl, tho none of them wjws .serinusly hurt. The cracks were generally 
about the ends of the buildings and along the tops of the walls where the roof timbers 
rested upon them. The higher buildings of the outer qiia< lranglc were mora seriously 
damaged, es|M>cially those situated on the comem. These buildings are all three Btorles 
and ba.sement. The towers on the inside cornel's of these buildings were all more or 
less broken and retjuire rebuilding. The Civil Engim-ering building — three .styrie-s and 
basement — at the southeast comer of the outer quadrangle had its outer walls baiUy 
crackcil, especially on thf north f;uf. and alnnit fh'- fnwer at its northwest GOmer. 
lu^side the pla.ster wan injured more or less all thru th(> iniililiug. 

The Geology building, at the southweet comer of the outer quadrant, was the last 
building of this group to Ik* ]im( up. It was a 3-story stnicture, and hnd haroly been 
hniahed; but it was not yut occupied when the eartluiimke occurreil. Sections of the 
walla were thrown down from every fare of the building. These sections extended 
from thf i nvi > down to the .second Hoor. The tower at the nortln a-f i uriicr w.is }»;u!Iy 
cracked and part of it fell. The plaster was broken on all the vertical walls, botli on the 
outnde waUs and on the partitions, showing that there was much internal wrenching 
of the building. The walls of this i)uilding will all have to come down and be rebuilt 
from the foundation. (Plate 1U2.\.) 

The inner arcades of the quadrangle were not much alTeefcil. At one place on the 
south side of the memorial ctnirt, where the arcades are not direr tly connected wHh any 
other building, they were so violently swayed that iIk-v seem lo have come near falling. 
They were found to be 7.7d hiches out of ulinemenl after the earthquake, uutl the tops 
and bases itf the supporting stone columns were chipped off. (Plate 105b.) 
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Tho arcacJn n!f)np: th(» WTijth side of the oilier qtmilrnn^lf thai wjt-; not ilirrcf ly ponnoctcd 
with the other buildings was completely wrcckeii. The arcade iu fruut of the French 
building on the east «de and a eorresponding piece in front of the FliyBics buildiag on 
the wi ?t siilr: of the outer ciuadrangle wore thrown down. Soutli of tlic basincss office, 
parts of the outer arcades fell. Thi.s is on the east side of the quadrangle. Parts also fell 
south of the Mineralogy building, on the west nde of the outer quadrangle. (I%te 105a.) 
The ttcadflB around the memorial court arc only partly in direct connection with builiiin^s. 
The free portion.s appear to have .swaycid so far out of the vertical that the bottoms of 
the stone columns supporting the arches were chipped off, or cracked at their bases. 
The 2-8tory woodworking shop of brick, south of tlie ({ua<lrai)|^, was badly dmnaged; 
■nd the forge buiUting, next to it, alst) of brick and l-?5tory, was cracked. 

The chemicid laboratory, a new »t«ne-faced buililing (two stories, attic and basement), 
was so badly eracked that most of the walls have to be rebuilt from the foundation. 

The new gyinnn.«itira, a stone-faced brick buiLlin^, vrn^ totally WTf»cked. (l*Iate 
104b.) It had just lieun put up, and the iu^ide work wati not yet finished. The new 
libnuy, also a stone^aoed bricic structure, was completely wrecked except a tower of 
.iteel on whicli its rentrnl dome still stands. (Plate KM \.) This })uilding hati just been 
put up, and was not yet iiuished on the insiile when the earthquake occurmi. The 
Museum building conrfsted of an older oentrnl i>ortion built of eoncrste, and extensive 
atiditions of brick had just Iteen coiiii)Ieted. The nev\ brick pdrtir tiH of the building werc 
almost all ttirown down, but the older concrete part was unhurt. 

The ornamental stone gateway at the entrance to the university gromxls, near Palo 
Alto, was thrown down. (Plate lOlu.) 

The water-tank at the Faculty Clulvhouse was wrecked and a water lank in Ihr tir l,lM 
east of Alvarado Row was overthrown. The large covered tanks west of the stock Im in, 
beside the county roail, were not thnnvn down, but much water was spilt fronj (hnn. 

Pah Alio (.\. F. Rotters). - - The iiKist interesting^ I'fTccts of llu: ciirtfiquako in Palo 
Alto were tliose whifh showe«l movement of builtiings anil those wliich gave evidence of 
twisting. A number of buildingiB moved toward the southeast 1 to 6 inches or more. 
Home buildings wen* left nut of ]ilttni}innd ii«u:illy thfy w(Tf» inrlinnl tn thr -^(jutlicast. 
In other caseis, buildings collapsed and fell toward the southeast. It should be remarked 
that praetieally all hotwes moving to the southeast were those mtuated on the streets 
running northwest-soul lif.Tiit. Very few l>ui!ilirip:^ on the avcnurs frunnliif^ nortliciL^i- 
southwest) werc moved at alt. The moved buildings stand approximately at right angles 
to the fault-line southwest of Stanford Univeimty. 

A change in the direction of the carth(|uake movement is sugge^^ted by the fact that in 
several cases the chimneys were apparently twistcti from their normal positions. The 
same is tnie of several houses that colla{)iscd. Tlifc twisting was clockwise in some 
eases and counti'r-(-lorkwi.s<> in others. A remarkable ease of twisting was shown in the 
house at 727 Cowper Street, where jHrtiirr frames were tiltei] from the normal positions. 

Chimneys wen* mostly knoeke<l ciown, liiose that remaineil sliintUiig Ix'ing for the most 
part in the centers of the houses. The direction of thur fall was apparently accidental. 
A eurions r;i.><e i- tliiit - f ihree T :<tory frame hou.ses, exat^tly alike, at 317, 3"J3, and 
329 High .Street, liic eiiimncy on the house at 329 remained standing, while th* 
ehimneys on the other two houses feUL 

TIic data upon which these conclunons are based follow: 

737 Chamiing: Sntall one-atory fratno bou<u.- without foundatioa; chimney atandiog. 

MS WelMt«r: On«<-.«tory franic Iiouki* witli wimmI foundation; chimaejr sUnding. Chtannty* wen 

tJintwti fniiii the two ono-story fntmc hoii**-* next to it. 
434 Mlildlt-rifKI: Two one-story ^llinKl(' houiwn; ( liiiiirn > - r-l :iiulin({. 

427 MitUllcfu'lcl : One-story houw: rhiiimcy in the c-eatci" of the Iiouhc stood. Next d<i<ir, unmc kind of 

li'iu'^r. I'liiinney at end of houso fell. 
t)ti7 Haiiultoii: One and one-lialf story fraiua house; chimney iu center of house stood, wiiile one at 

tiido of lioUMo f<-ll. 
&57 Hamilton: Twu-otory frame house; chimney gilding. 
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Btaillton and UidiUcfidd : Two and one-half story frame bouae; aMwm^ WTMWynllwrtt 
in houaca around it, botli onc-story and two-«tory houaea. 



8W Ljrttoa: Vcgr oimII fiana houw witnout fouiulAtioD; ehiomy itondtng. 
1I«wUM>ni« near Wftveriy: Ssvaral amall houaea; cliimiieyamoaiBtBrof baiunaauuMUng. 8lda tbiiiiBqri 

on sinall houtie« across the Htroet from those were down. 
171 Cowper: Tiny onu-ntory frame houM>; clilmney on side of houM standiiiK- 

317, :'>.':!, and 3'29 Hi^h Street: Tlirev onf<-fit)iry frame hoti!«(>A exurtly alike, and chironeysisaaBM poal* 

luinu on huuttes, Chlinuey at 3'.;'J .^tamling; llii- olhrr two (li)wn. 
310 High: One siml cmn-half stnr>' ho<ia<); chimney in con U-r hlamling, < me rm iiid« down. 
Kingslev anil liryuul: T\sij -^U^ry .-Uklo huujic; chimiicy tilaiuiiiiK. No iianiti|ga, 
1329 W^averly; L-mw <)tn'-.st<iry sIuukIi' liousi*; rather lii^li I'liiiiiiiry stamiing. 
lioyce Avenue: Two-story ralhcr low fraiiiL- Iidux-; cliiuitu-y hl^idiriK, 

Quuida Street: Two frame houaea, one onu-etury, uliior iwo-etory ^ cluuiueyti bUuidiiig. Chimney* fell 

from bouaea on both lid a*. 
Hamilton and Fulton: On* and aiM-haU story frama houaa, chimney cracked but standing. Very 

aauU houaa next to It, fibbnaav down. 
466 Hanrtbome: One and one-half atorynouae (flrttatorybiriok}; appareotly no dam«ceezoof>i chimney 

down. 

347 Melville: Two-atury atucoo house; chimneys all down. 
ForealOourt: One very low {fame botiae; chimney down. 

3St-88S HdiMr: Twonitoiy doubt* ntuaoo bouoa; plMtar dl^htly anciked, diliiiaqni domi. 



BrmifeRS of Twiamifo. 

lllOBryaDt: Small oiiMioir ftaiM boow; tlilmmyakeciitarof houwtiiMedaHi^t^c 

wise. 

121 Emerson: Small one-story frame house; chimm y in center tw;s!<»d clockwise. 

Waverly near Lytton; The Palo Alto Academy, an oM iwo-«tory frame house, completely collaf>aed, 

falling toward the ooutbeaat and auparently twisted counter -clockwise. 
Emenoo, near Univeraity Ave.: Two-etoiy uame bouao was moved off its foundation toward the aouthp 
, «od twisted doalcwiae. 

711 Cbwpcr: PScttires on walls; some remained straight, otbeft 
were twisted as shuiv n in tlu sketch, showing the four 
walla of the room. Ili.> |tu turcs on the northeast 
and southwest waUa were observed la one raom and 
those on the aorthweat widl In aDOtiwr imm. Oaa 
fig. 55 ) 



I 

i 
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MoVEhlljST iiF BtlLUINtia. 
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' 627 Waveriy; Two story frame ImuM- liij;h above the ground 
,| and ri':-; iiiK I'll i'rick IvnimlaUon ; lower |>art of liou»e 

1 1 moved toward tiie eoutiieuKt so tlmt it liad to be 

I ! f^'v' upb 

7XlGow|Mr: Ontand on^-half stoiyftaimliouaali^oirflis 

ground: 6 Inebea out of plumb in nar. 
746 Oowper: One and oue-lmlf hUoj town* houaa, Mgh off tk* 

I \ ground; several inchca out ot plumb- 

I SW Smerson: 'l\vo-8tory frame houaa; llnfe aloiy novad 3 

VT I liichi-rt townrsl sutillu a"? . 

I -_.) 439 Alma: (.tue-v-...iry stalile inoseil a little to tlie Miillhi-Jiwt. 

Via. St.— OiagnunsbowlaiidiaplaceiiiMitof 129 Smersou: Twxi ^torv frame huuse scvenil feet above the 
ffetaiaaonwallaof laoma. ground wa.>. ihumcI 3 f<?et towud the aouUUMt and 

^* Bi^t down on the grouiul. 

Luaober Building;. '.'51 IliKh : Two-story fnime building; moved toward the aoutheaat several Indies, 

ajtd apporvutly twii^tcd counter-clockwise. 
Falo Alto Hotel, Alnm and Lyttoin: Tkne-ctoiy bnme hotel moved toward tbo aottllie«ii. 
Ctoeenboiue.nearShmFnuciBqiiitoChwk: Vcryuttledamace; nfowpnnesorg^ TliolMnelM 

moved toward the southeast from 0.5 tit 1 inch. 
Ruthven and CVwper: .New one and one-half story shingle house with eoo Crete foondntion; chimneys 

Btuttding. lIou.>u' propt up on southeast side. 
Dudfield Lumber Yaril: Piles of lumber moved in varioun direelioua, but mostly toward the southeast. 
Forest and High: T.nmher shed; lumber pike on each aide of open central space partially coUapaed. 

Lumber ^ on northwaat aide moved toward tba aoutheMt; (hoaa on wnChoaat aida 

niainc*! in (liaeo. 

lileii er Ul:ii k-r iith Shop: Two-story frame hiiiMirs: lower story movetl 4 indutt toward the southeMt. 
Alma, wi:iii ui Univcr:iity: New three-story ariilic^nd stunc buildiuK fell toward the suutliea«t. 
Alou» east of Univcrsitar Avcnnn: New two-atory artificial atone biuldlng; ooUaiiiaed sad fell toward Mm 
southeast. 

444 BQgh: Two-atoiy briek Inuiaeaa home; licat stoqr moved townitl (he aoutheaat 

UlMSUdMBOm. 

The bridges aemsw Ssin Francisquito Creek, at Bryant Slrei'l and Middlefn-ld Road, apimrently were not 

(liuiiiiged. 

Untyandty Avenue and Romonn Street: Jordan Building; tbree-siory stucco business building. JPIaater 
on first atory badly eraekod. 
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Menlo Fark (U. P. Gage). — At the Catholic Scniinary neitr U^ulo Park, a 4-8tory 
brick buUding, the upper port of Rumy of the walla fdl; towers and ehimneys also came 

down; archer were sprung ap:irt, allowing their keystones to droji, eat oh, jind hang. 
There were many cracka ia all the walk which remamed staudiugi the capstones above 
the wmdowB on the foinih floor fell out. The chapel behind the northeast aide wall was 
thrown in a heap. The l-etory brick buildings back of the large one were little 
damaged; a wooden tank was uninjured, altho it was on an 80-foot tower like the 
one in the building which fell. The round power-house chimney (35 feet high) was 
cracked in the middle and the top broken off. A mile nearer Feiroaks Station, a watei^ 
tank only 12 feet l]i<j;!i wus tlirown down. With thi:-- one estoeption all the tanks on 
this side of lUc county wikd apjxsaml to Ixj stantiiiig. 

(F. Lane.) — A water-tank beside the road, passing north of the cemetery 1.6 milee 
southwest of Menlo Park Station, was thrown down; while one nlvnit 0.25 mile npnrer 
the station on the same road was left standing. On the second road west U San i<Yancis- 
qiiito Greek, end running southwest from Menb Pork Station toward the Alameda de 
las Pulga.s, three large trees '^ruwiuc: togrther Ii.k! I)oen torn apart, and one about 2.5 
feet in diameter had fallen. Water-tanks on the second road west of San Franciaquito 
Creek were not thrown down. On the second parallel road west of the Creek, and leading 
southwest from Mcnlo Park and 1 mile from the station, the roof of a large S-etory 
brick house, which had been recently built, had coliapeed, the bricks havimg been shaken 
from tlw walls down to the eeeond floor. The Anode of the SacrBd Heart Convent woe 
thrown down. (Plate 101a.) 

Fairoaks. — On the road leading southwest from Fairoaks and about a mile south- 
west of that station, a newly completed l-story bungalow had entirely coUapsed. 

(S. Taber.) — At a stable near Fairoaks (about a mile southeast of the junction of the 
Woodside Grade ruad with the road leading acri)s,s T'ni\orsity TTeijrhtf!) heavy carriages 
and wagons were moved sidewi^ 6 uiches in a ilirectiou N.'67° i'l, but they did not roll 
out on their wheels. These eorriages were placed on the northwest side of the hem. 

(H. P. Cat^e.) — Following; fho road frtnn Faimaks toward Cooley's Landing, a house 
with poor undcrpiuniug fell over, also the woodshed near it. An engine mounted on 
a platform 2 feet from the ground was not upeet. People reported new heUm formed 
in the slough near Cooley's Landing, but their statements were not verified. No damage 
except broken chimneys was noticeable lu Uie vicmity of the Landing, and sohdly built 
houses seemed to be intact. One house on a poor foundation was knocked down; while 
the bams, tanks, etc., belonging to it were uninjurotl. 

(F. Lane.) — South of Menlo Park and east of the Meyer Place on the west side of San 
Francisquito Creek, a crack about 1.5 inches wide ran for 20 feet along the edge of the 
county road parallel to and ju.st alm-e the creek, showing a half-inch vertical displace- 
ment, the lower side lyinj: next to (he creek. This crack appears to he due to the start- 
hig of the hllcd gioutul of wluch tlx- To-dd is partly maiie. The water in the rcscr\'oir 
of the Bear Gulch Company, 3.2.5 niili s west of Stanford University, is re|X)rtetl to have 
l^'eii thrown almiit 2.') feet ln.yond the dam on the Sduflirast .side of the lake, Wator- 
pipes along the road leading from the reservoir toward Alcnio Park had been pulled apart. 
The buildiogB in the neighborhood of the reservoir are of frame, and no great damage 
was done to them, <'XC('|)t that the hriek eliirnneys wi re thrown down. 

Redwood (R. V. Anderson). — The intensity of the earthquake in Redwood City was 
about IX. Many buildings were partially wrecked and the new oourt-house was eom- 
filetely ruined. Over 40 houses in the town were moved ujwn their foundations, and 
a majority of tlie houses had the phister badly cracked. Nmcty-four per cx;nt of the 
chinmeys fell, and dishes and amilar objects were universally thrown down. Along 
the two roads leading from Redwood to Fturtoky out of 23 big public water-tanks 20 
were tlirown down. 



Digitized by Google 



260 



REPORT OF THE CALIFORNIA EARTHgL AKE COMMlSStON. 



East of Palo Alio (S. Tabcr). — Ou the Euibarcadt-ro road, from the railroad crossing 
at Palo Alto toward the Bay of San Francisco, only about half the brick chinmcys had 
been thrown down. Plaster on first-floor walls cracked, but it wa^ not injured to any 
oxti nl in thn u|){)er stories. Many houses showed littl«> dnmnpn frt ](laHter, even on the 
hrsl lltxir. The tanks of the Palo Alto W aU r Company (at 1, luap Ncj. 22) had not Ihh-u 
thrown over, but the frame (UK) feet high) had slipt on the concrete foimdation a niaxi- 
nium <!istance of about 0.5 inch in a direction N. 87" 10. 'llir- wMw is rr portr*! to havn 
slopt out of the rceervoir ou the ea«t side. A water-tank about U.5 mile nearer the 
bay (at 2, map No. 22) was etandiDj?, as was a briek chimney near it. Damage to houaea 
in this crrtioii \vn.s ilin-ctly iluc t>> lii^li brirk cliinux ys; plaster WBB flomotimea Bcarooly 
cracked, even on the hrst floor of hou.'<es thus damagetl. 

Mayfidd to Gvth Landing (R. L. Hoti). — In the town of Hayfield most of the houses 
are tf:mHll, 1-story buildings resting on wtHxIen foundations, and many of the chimneys 
were of terra cotta aud wired to tlie roofs. Out of a total of 238 chimneys 183 fell — 
about 70 per cent. A few brick builduigs were badly cracked, and the fire^iralls were 
all thrown off. The pla.stor in tht; small buildingi was soniewhiit cracked, vrhile in the 
larger buildings the damage done to planter wa.s more niarketl. The concrete bridge 
o%'er Madera Cit'ck, on the county roa<l O.o mile s<jutlieiu<t of Mayfield, \\n» not cracked. 
A half mile further S4^)uthea.st along the road, 2 water-tanLs and 3 ehimncys (2 brick and 
1 cobble-8t«nca and lately bu)lt> wen- standing. A '^IkiiI ilist.iTu*' nean-r Mountain View 
L«iidiug there were fallen or diuiiaged chimneys (at 4 and map No. 22). 

At €hith Landing a large brick wardiouso facing N. S7* E. had its sides cracked, kwt 
a few bricks af tin* fnp, am! hrid tlu' upper p;irf of it-; cit^f .'itiil west cinls kiuH'ked out. 
i<'rom Guth Landing southwanl along the road uito Mountain View, the effects were 
uniform; ehimneys were down with two exceptions, there was little or no damage to 
plaster, and tlie flow from Umnl welLs hrnl incn»a«e«l. In one ca.** a wind-nni! (at t>, 
map No. 22), which had been in use for ycara to pump wat«ir from the well, was no longer 
found necMBary, but the arte^ water was mudtly. 

Mountain View (H. P. CJagc). — Un tin rmmty roml iK-twtvn Mayfield and Mountain 
View, concrete bridge)^ were iminjunxl, water-tanks were left standing, and the smaller 
or more solidly built chimneys uninj»u"cd. 

(R. Ij.Motz.) — In the new town of Mounlaiii \ iew, built mostly in the virinity of the 
railway i<tation, 0 brick structures, including tlie Pacific Pre.s.'; aiu! tlu' < ;imu'iy liuil<linf»s, 
were seriously iujuml. Out of 271 chinujeys, 20t>, or 70 |3cr cent, f» ll ; out of 40 large 
water-tanks 20, or 43 per cent, fell. In the Mountun View Cemetery there were 26 
large monuments; of IIk se 11 f( 11 and 7 wi re sliiffed. while I'A slab hemlstones out of 27 
were thrown down. In tlie village of Old Mountain Mew 7i> per cent uf the chimneys 
(31 out of 41) fell, and 33| per cent of the waterofanks (3 out of 9) fell. 

(H. P. <rHLn ) On till- ruad leiwling southwest toward San Antonio tVerk from the 
town of Mountain View, the hout$es showed uu unifonn daniaj^. At one place south of 
the county road and two miks west of the Mountain View Station, the water-tank 
swayed and threw out .several barrels of water during the sluK-k, yet the plaster in the 
house was unhurt and only a few dishes were broken. At the next house, the chimney 



At the Weeks poultry ranch 2 chinme>'8 fdl, dishes were broken and plaster ma 
cracked; hut the water-tank was uninjurcil. 

Two an<l a half rnile^ southwast of Mountain View ^Siation, beside the road running 
up San Antonio Creek, a water-tank was so I>nd1y wTcneheil that it hail to be brareii to 
keep it frotti falling; anollier tank, on a side hill west of San .\ntonio (Veek, hail col- 
lai)sed. The hoUM; near the latter, in course of construction, lo»t an outride chimney. 
FoUowmg the road up San Antonio Creek on its southeast side, another house between 
the road and the creek had one chimney cracked and another tlirown down ; phstcr had 



felL 




ISOSKISWALS: DISTRIBUTION OP APPABBNT IMTENBITY. 



261 



fallen in the second story, and sewer and underground pipes were broken. Mueh dam- 
age was also done to the hoasosi on the liill »<jutliwe.st of whore this road crosses San 
Antonio Creek. In one of tlieae 3-.>it«rv houses, the pbster waa portly off ti>e firxt 
fliKir walls, ami wiiulnw?? wf*rc broken. The ticcond house was sn «hnken that it shiftitl 
several inches upon its foundations. A 1-story cottage close l)y was Httle datnagod; 
and in the pampinK shed, bottlos, cans, etc., rtanduig oa a narrow shelf did not even 
fall down. The (hiimu vs were thrown down on the rnnch hj)us«s at Hidden Villa, two 
miles northwest of Black Mountain Triaiigulation Station, but there was no great damage 
otherwiM. Bigr blocks of rock are said to have been shaken loose from the mountain 
ami fo Iiavc rolled down the slopes. One of these rnlleil into the ehicken-4l0UB8, and 
others broke the water-pipes at several places farther up the gorge. 

On the road niniung southwest from Mountain View Station toward San Antonio 
Creek and l.Tij miles southwest of the station, a water-tank S feet high was thrown down. 
In the village of Mountain View, 0.."> mile .'loutliwtst of the railway station, i>ne chimney 
on a small house, and projwting feet above the roof, was left standing; while another 
chimney on the .same hou.s4( was thmwn down. On the road lejuling north fnjm Moun- 
tain View, and 0.2.5 mile from tlie statif>n, one chinmey fell; but another, 1x2x3 feet 
was standing. The latter wa-^ hnuetl witli iion lK)lts, however. The plaster in tlie house 
was cracked, though not very I)a4lly, an<l the foundations were unhurt. 

At the Ynigo ranch, 3 mill's nnithea^t of Mountnin ^'iew Sfalioit. the Iiouse is liirjjc 
and okL Here the chimneys full, one going down through the roof. The plaster was 
only slightly cracked. Frail sheds and water-tanks 20 feet high on fight sui^Mrts were 
not thrown down, and pltinibinf; in the hou-se waa ap|mrently iindisturl^fd. Thrrr \va.s 
an artesian well at this place which had, before the shock, flowed only slightly or not at 
aD, and a wmd-miU was used to ndse the water. After the shock, it was found thattlie 
casing had IxMjn shoved up 2 feet, damaging the pump. The flow of water was incieased 
and black sand was brought up. AnoUier well at this ranch wsis unaffected. 

At Jagel Landing there was but little damage. One dumney was unhurt, and another 
was slightly twisted. 

The concrete! bridges over Permanent<» and San Francisquito Creeks showed no new 
cracks'. In the low lands northeast of Mountain View, all the chimneys except one at 
the Mas( < it ( iun Club preserve had been thrown down, luid water-tanks had fallen except 
where thi y liad h^en rspcrially wrll !irnff<l, The sajne was true in the vicinity of Simny- 
vak. Betw«'en Sumiyvale and Ijiwn'uce a brick winery was destroyetl, and a tank atid 
wind-mill were thrown to the ground. On the second easi-and-wast road directly south 
of SunnJ'^ ale. for a short distance towanl Stevens Creek, a f'-w r-liimneye WCro left Stand- 
ing; but the damage w&s generally uniform as reported al>ove. 

(F. Lane.) — A 3-story brick wine distillery in the northeast comer of the San Anttmio 
grant, .1.') miles south of Mountain View Station, wa= tntnlly (le«tri»yeil by the slioek. 
This builiiing was on the side of a hill. A 3-story frame hoim; near it lat«t its cliinmey 
and was tipt to one aide. A half-mile southof thewinery, awater-tank beside the road Iwl 
been destroye<l. .\t the southeast etmier of the same grant, a 2-storv frame hfuw (Sel- 
Unger's) was tluxjwn frrjin its A-Uxtt Ur'u-k foundation and Imdiy damaged. The^ mad in 
front of the house was crackinl, but probably on account of the steep slope below the road. 
South of the hou.se, across Stevens Cicck, there was * landslide 100 feet in wklth on the 
steep far e fif a bhiff. 

(S. TiiU r.) Ihe concrete bridge over Stevens Cn-ek on the county nwul l>clow Moun- 
tain View was not eracke<l, but at the brick yanl, at the junction of the San Jose road 
with the roail in Jagel I.an iin^. a high chimney and a pile of brick ha<l fallen m-rr. 

Saratoga to Cmigress Springs (F. Lane). — At Saratoga some citinmcys were knocke<.i 
off, but among those staiidHig was a b]|^ diimney built on the ade of a l-«tory house. 
A wind-mill irith a laigis tank had not been injured and no other damage was apparent. 
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On tlio Azule Sprinfrs road, all flic 1-story buildings appeared to Iw in good cninlition, 
and few clTccts of the shock were noticeable. Near the place where five roads fork, one 
mile north of Asule Springs on the road running southnwt from the forks, there was » 
H-foot ilrnp on the roml raii«od hy a prct idii .•^inking in a >t <Vh \ piwe on a long slo|)e, wit liout 
much disturbance in its vicinity. At the cross-romis halfway between SanUoga and West 
Side, the linoolii school-house, on wooden supports, was thrown from its foundadon and 
lia<!Iy ilaniappfi. Tin- (ank behind the schfioI-liuUM' svas slaii'liim, a> wrn- all the tanks 
on the road froii! Saratoga to West Side except the one iieare.'<i the inttcr village. Only 
one more effect of the diock was noted in this vicinity ; namely, the bri<lge over Stevens 
Creek, on the roa<l running due Ktti>t and west fram Wcat Side, was rendered unsafs for 
horses by being shoved a foot out of place. 

On the Stevens f reek road, just nftcT leaving the Saratoga road, one hou»«e near the 
junction of the two roads was eliaken and dishes wt ri' bmken, but the brick chimney 
was intact. Near the house a crack '2 Iiicln s wirtL- ^lunvnl a downthrow of 2 incli'-^ m the 
west side. A vacant house at the next turn, U.o mile souihc:ust of Stevens Creek, iuni lust 
its chimney and leaned wit li t he slope of the hill. Near this house a large area of ground, 
pxtrndin^ for 150 feet, had been tom up in a diiecUon of N. 3" W., and » dide fonuad 
which aluioiit blocked the road. 

Ai the Boiger place on the Stevens Creek road, the ehhnney was ahaken down; the 

house, whifh stands on a high but wrll-built «fono foundation, wa= not daniap-d (lllu•n^■i^^o. 
Wine was spilt in the cellar by the force of the shock. Further northwest along this road 
other disturbances were noted with inerearinf? frequency ; small craeks orost the road due 

north and south. 

On the northeast side ol the creek, 0.25 mile south of the place where a road turns 
northeast fwm the Stevens Chedc road to go up Honte Bdlo xidgPf there was a huige 
landslide about 0.5 mile long and terraced from the top of the mounttun. 

The short road which rtma northwes^t alonp; Stevens Creek for a couple of niile^^ btn ond 
the junction with the cross-road which coiuiects with the Monte Bello ridge showed an 
exposure of serpentine with cracks running along it N. 3^ W. The cracks at the widcrt 
point measured alwut one font. In the scrjv iitinc area the ground was badly broken up, 
and in one place it was covered with 3 fef;t of water. (Obeer^'ation made April 22-23.) 
Following the road northwest beyond the tenninus shown in the map, many cracks were 
seen, due to big landslides. Fallen trees have remlcrr l thr nmd inipass;dile ; boulders 
and dead trees still fell occasionally; even while the observer was there a large tree fell 
not 10 feet from him, loosodng roeks and soil. 

Just south of the two houses near the southern end of the cross-road loading ttnsard 
the Monte Bella road from tlie Stevens Creek romi, a break ran due east and west ; it was 
2 inches wide with a downthrow of 0.25 inch on tho west side. Only dishes were broken 
in the hou.sp, a 1-storj' frame .stnictun> without chitmu'ys, tho it .stands above the big 
slide which was Just mentioned. Another crack 4 inches wide was found in the road above 



The village of Cbngrc&s Springs lia»l not lieen shaken very l»adly. All water-|)ifieB 
and (aiik- were infm t and wry little tinilnT seetned to have fallen. The car tracks on 
the cui \e near tlie path to the spring had Ix-en thrown over toward the bunk for al>out 20 
feet of the curve, a 44neh displacement irf<uUing. The 2 ^tory stone building of tlie 
Saratoga Wuie Company wa« par1ialt>' tlititwn down, and tin -t Ir nt-arest tlir mail Iiad to 
he propt up to keep it from falling. At this point several cracks were noticed in the loose 
alluvial matoial of the road, almost at right an^ to each other. 

Stanford Unurrmty to Porlola and WoodsiJc (S. Tabor). (Inine southwest from 
Stanford University along the road leaduig up San Francii$quito Caek (,at H, map No. 22), 
on the banks of tlie creek manjr dead limbs were broken from trees, ami a dead oak 



I 
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2 feet bdiianeter was bioto off about 20 feet fnmi the groui^ But little damage was 

done at a house a slinrt distance farther west. On the north aide of the creek (at 9, map 
No. 22), the 12-inch ca«it-iron pipe of the Stanford University water-main, buned about 

3 feet deep, was cracked, allowing the water to spurt 20 feet into the air. 

BcHde tiie roatl just west of Scarsville reservoir, a living white oak 6 feet in diameter 
was uprooted Itv ihr jf rk of the earthquake shock. (Plate IUGa.) At the SearsviUe 
dam the waste way ij< 4o feet wide. The water running over the spillway was 4 inches 
deep before the earthquake, but afterward it inereosed to 6 inehca; more water was also 
noticed in the crcrk that cini)tiL-s into (he lake. 

The Freston residence, about U.r> mile south of SearsviUe h&ke, lost its chimneys. 
Along the raad leading from Seazsville Lake southeast thru Pbrtola, the watei^anks were 
all tlo-owii down, o.vf fpt one near the }imc(ion of tlie Portn!;i lom] witli th^ Alpine road. 

The bridge at the north end of the village of Portola had the ends thrust together so that 
the planhs fonniog its floor were thrown out of place. In Foitola, brick ebimneys were 
all down ami water-pipes were liroken. The Portola store was thrown off it" foundation. 
The Catholic Church in the village is a frame buiidiog that stood upon an underpinning 
of posts about 3 feet high. This building was thrown bodily about 2 feet toward the north, 
appuently thrust over by the underpinning when it gave way. The Portolu school- 
house was also Ihniwn from its foundation, which wiL< about 3 feet above the ground. 
Two small dwelling-bouses southea-st of the school-hoasc and on the south side of the 
road were thrown from their fournlations. 

Following the Portola road from Portola toward Woodside, the houses showetl con- 
siderable damage, with chimneys down. The water-tank at the fork of the road In front 
of Ifr. Preston's house was thrown dovm, and the big tank at the fork of the road, at the 
Fife of the oM villafje of Pearsville, wa.*? alf^o throw!! fir :y The white oaks in the field 
north of the road had also many large branches broken off by the shock. A shanty 
betwwrn the 2 bridges (at 11, map No. 22) was down flat; and in a few eases the under* 
piiming of lioa'^** had gi\'rn way, the houM'.s having settled in consequenee. Small trees 
were overturned and kiHv.-i broken. A large live oak had its top broken off about 20 feet 
from the ground (at 12, map No. 22) ; at the place of fracture the tree is about 3 feet in 
diameter. 

Taking the western roml pa.'st Newman's, which is at the place where this road crosses 
Bear Creek, from Scarsville Lake to Woodside, two cspeciiUly well-built water-tanks 
beside the road, tho well shaken on their foundations, did not fall. On the .south side of 
the road, about 0.2' mile southeast of Mr. Folger's, a large live oak was toni up by the 
roots (plate lOOii), wliile severul eucalyptus tii^s hafi branches jerked off. A strongly 
built 1-story hou.sc jast helou (13, map No. 22), and within 4()0 feet of the fault-Unc, 
U«it all of its cliiiiirieys, hut the plaster was only BliE^lidy < nu kn!. Hnis ;iit<I otln-r fur- 
niture in the house were jcrkoil in tiirrt-tions parallel to the fauil-line. A small Ix'd stand- 
ing in the northwest corner of a room was not moved, but a Hrgef bod near the center of 
the same room was move<l several feet. A wadT-tank a -liort ili>taii'"c northwest of (In: 
house. Dew and struiigiy built, about feet above the ground, had nearly all of tlie water 
spilt out of it. An eye-wiincss says that the water was thrown high up on the northwest 
and southeast sides. Tlie watcr-pi|K.' running from the hou.se to the pump was Ix'nt in a 
curve toward the northwest , and where it entered the pump-houae, the boaids were broken 
OD the Boutheast side of the pipe. The other pipe (also 4 inehes in (fiameter) had the 
threads stript off at a joint, and the ends of the pipe pulled apart for a distance of 2.5 to 
3 inches. The pipe was new and buried a few inches below the surface of the ground. 
A large oak tree standing 200 feet or so from the house had large limbs broken off by 
the ghoek. At the Folgw place, between Newman's and Portola, the chimneys were all 
thrown down. 
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On the weak aide of Bear Creek and north of the road along the foot of the mountain 

near Wootlside, n l-sfdry Randsfoiif lum-r h;nl lis smifli wall Ihruun .louti, and was 
othtofvise badly damaged. Alx)ut 50 feet of stone wall, laid with mortar, along the side 
of the mad, 3 feet high and 1.5 f«et wtd«, was thrown down. A tanic at the crow i t w to 
in Woodside wa.s left standing. The u|)|xt jmrt of a !)rirk winery IJ storie? frit 
26, map No. 22) was denu^itilicd, the roof being i^plit down the middle and Mmashcd to 
pieces. A house 1^ stones high (at 14, map No. 22) was thrown toward the southeast, 
the underpinning giving way in front. The houi^e wa^ badly damaged. Water in a laige 
tank near the hou.sc .«pilt out on the .'<outh«>a.st and northwent suim. 

At the very end of the short, crooketl roatl mapped as running northwest from the village 
of Wootlside, there was a well-built 1-story frame boUBe, of which the brick chimney 
had I)(< it tlirown down: the planlcr of (he house wa« only s^lightly cracked. Near this 
a large vvutei-tiiiik vvius thrown over; anothir ivmujiii<i .^(anding but had the .shingles 
knockeil off the rf)of on the northwest side by the force of the water dashing up against it. 
The old iidolie Imust' !it the rrnss-rnads in tln' village of Woo<Uide wa.s thnnvri down, 
the posts and supports left standing leane«l at a considerable angle toward the northwest. 

A laifie frame hoose (Mr. Josselyn's nssidenee), north of tho road and dose to West 
Union ( 'n ek, was deniolislu d ; wliiic uncttlii r uti the n|)j>ositc side of the roatl, and just 
south of the bridge, was not badly damageil. The concrete bridge over West Union Creek, 
1 mile south of the point (14, map No. 22), showed a few small eradcs. Fram this point 
on up Kiii{z;'.< Mumitain road, as far a.s the summit, there were no cracks nor landnlidis. 

Page Mill and Alpine road$ (S. Taber). — All brick chimneys along the upper part of 
thm mad wm thitrwn down. At the darita Winny craelreiy was bniken and mlk 
a|Mlt from pans. On the road from Garita Mnqwvl to the Allen place (at 18, map. No. 
22), several small cracks 0.25 to 0.5 inch across ran ea.st and witit; numerous cracks 
iiitersectefl (near 18, map No. 22) in various direct ion.s, while .some large ones running 
parallel to the contour lines were probably due to earth .-clipping. Judge Allen's in the 
vnllry, .nnrl ;>everal smaller housea, were thrown from their foundations and otherwise 
badly damaged. 

Following the Al|»ne road up (Torde Madera Oeek, eraeks were common on the outnde 

or filled portion of thr r<iud, and thesp wore generally parall<l with the eniltankment. 
The steep southern sk)j>c of the ridge just north of the Alpine road, along its lower course, 
was favomble to landslipa. At many places huge masses of roek had been thrown down 
from tlit«' str< ]i hliifTs into llip road, completely blocking it up. On the south .side of tho 
crcek the slopes were not favorable to lanitelips, but there were several of them ; and at 
one point, about a mile from the summit of the ridge where this road enten the Page Mill 
road, one slide carried away the entire roa*!!!*"*! for a ilistanrc of alx)ut 'Mti) fent. 

(II. P. Gage.) — Following the Page Mill road westward from Bhick Mountain toward 
Lan^ey Hill, a 1,000 gallon tank was untlisturlxHl, but .3 Hvi'-oak.s near by were ujinrattnl, 
one of them hemga Ibiks tree with a 12-foot lui.'io. Thivc tn-es wen< in a rather <Iry soil, 
yet none of a grove of tn^es grofting in moist soil was overt iini<H|. Farthi-r west up tlic 
road wliich loops towaiil Langley Hill, a l>ig crack ruuning east and we;<t, caused by a 
slide, showed a dn»p of 8 inches «>n the nort h side; and from here on down to the Alpine 
road the roud was bmllv crit up usith slides, but was not tinp.'i'^srihti'. On the stt>ep grade 
of Langley Hill a slide had inovnl ;jO feet. At the ranch houses there was little damago 
dona by ^e shaking save sometimes a fallen chimney or a few broken dishes. At one 
ranch the iieople iTported that cows wvrv mrudi friL'lifi'nr'd ilurini; thr .«hnr-k. 

(F. Lane.) — Along the ridge road southwest of Stevens fark, separating Santa Clara 
and Santa Cms Counties, there were sune cneks due to landslides. Sandstone blocks, 
honw of them G feet m (hanietrr, li:id rolled ilonti tlio hills toward the cn-ek. Pcfjfilc at 
the houses along this road stated that the shaking had been severe, with loss of a few 
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ehiiDiieys but very little destruction otherwiee. No evidence of emks eould be foond 

upon tilt' side mad. At a house sitiiah'i! at tlif junction of four r<ia<Is aVniut 3 milt's west 
of Congress Springe, no daoiage was rcportetl, tho the inhabitants were up at the begin- 
mng of tlw shake and say tliat it ivas aecoin{)anic'(l hy cnnademble rumUing and that the 
ihocks which followed were preceded by a sound like a blast.' 

King'x Mmnlain down Pttrimma Creek (S. Tal;er). — At King's Mountain Houite, brick 
chinincj*8 were knockotl down and somo dishes were broken, but no damage was done to 
the house. Cn*ani wa.s spilt fruni the milk {wns on the southwest Hide. On the CSafaiU 
Ridge road leadiiip; northwest from King's along the fn-vt of the rid^c, little damage was 
noticeable. An old wocxIsIuh! was thrown down (at 21, map No. 22), ami about a mile 
farther on the top wa£ broken from a large redwood tree about 75 or 100 feet from the 
ground (at 22, map No 21') 

FoUowing the trail from King's Mountain House down Purisima Creek, a laige slide on 
the northeast sitte of the eiedc had filled the mad to a wklth of about 100 feet (at 33, 
map No. 22). The Iniilflinps at Hafcli's Mill, just Ijclow f2 J, nia]> No. 221 were not dam- 
aged, but a little farther down several cracks were found, one 8 inches wide and numing 
8. 23" E. On the northeast side of the ereek, just bdow Boiden'ii Mill, a big sBde had 
dammed the creek to a depth of 2.' or 30 fi ct (at 25, map No. 22). The slide was between 
0.25 and 0.5 mile loqg. 11ie buildiogts at the mill showed no damage, but a bridge just 
above the mitt was crusht by a slide from the south aide of the creek. 

Beoar Creek (H. P. Gage). — lietween Reilwood City and WowLside, all of the public 
water-tanks were thrown down or had to be rebuilt. On the Bear Creek road, southwest 
of Woodiide, there were many craeks caused by landsli[)s down steep banks. The tops 
of 2 partly decayed trees, one a reitwood and the other a spruce, had been broken off 
where the iliamrter was 2 feet. Near where the first trail branches to the right from 
thi» road, an old oven built of clay and stone, 4 feet high, was cracked, and an old bom 
was badly damaged. At the point where the road itsdif beoomeB a triul ttiere is a log 
cabin, proljably tisefl as a ?mnmer rani[i. Tliis cabin was locked and had apparently 
remiuned uiulisturbcd since the earthquake. The floor is about 0 foct above the level of 
the ground. TabK benelies, eliairs, and all the bottles and utensils, except a eoffee pot, 
were overturned. Tlic table wa.'i .vnlidly built and measured 4 by 8 feet. Alxiut a mile 
east of this cabin, at the end of another trail, was a l-etory fnuue house; a bed on the 
first floor was moved by the shock 8 feet to the middle of the room, tables and diaire 
were displaced, and dl«he:< were broken. \ hou.se and dairj' l>etween this place and tho 
road were moved on t heir foundations, and water was spilt out of pails from northeast to 
southwest. Tops of .sjjruce trees were broken by the shock. Four miles farther south- 
west, along the trail towanl th<l San Gvegorio road, (X'oplc re|x>rteil that all the stoves 
on the fin^t floor of their hou.si's werr ovprfumcd during the earthquake, with the ex- 
ception of a kiu heii range which vvu.s (vvLsted around 0 inches. Their dishes were also 
broken. Jui^t ?outh of the junction of this trail with the San Gregorio road, a %^tiarf 
hntise lind Ix en shiftetl on its unih-rpinniog and some toaster was broken, A water- 
tank 21) feet high fell at this point. 

Hol^ Mom Bay, Pwitima and San Oregerio (S. Taber). — Following the raad along 
Pilnrcitos Crrfk toward Half Mnnn Ray, many cracks and -slide.< were found on tin nccrm 
side of the ridge, but few on the ea^it side. All of these seemed due to slipping of the e&rtlu 
At one pkee there had lieen such a hxgp slide that big Uoclcs of sandstcwie had fallen 
down into the roa<l. Here nnd there along the road big cracks had opened, i>arallel with 
the road and the creek where the slope is very steep, and promisiog to make the road 
hnpassaUe by la&ddidn, sboidd a heavy nun come. 

* Mr. Lmm adds: " While I was Hum, bomw, we had a slight shook and I aotioed neitlier bbwt 
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JuBt north 6t tbe bridge over FOarritos Creek, north of the town of Half Moon Bay, an 

adobe house west of the road was throwTi ilown by the earthquake, killing 3 pixjpic f.it 30, 
map No. 22). The concrete bridge was badly orackedi as were the approaches at both 
ends. Jiist Bouth of the bridge, several amall cracks in the low ground west of the road 
pemaitte*] water to spout up, bringing .siujd with it. In the town of Half Moon Bay 
many building were badly damagoti, some old frame hoases and the briok bank build- 
ing being flat, while the upper half of a 2-8tory brick structure was deinoUshcd. The 
Mosconi Hotel, a 2-story frame building, had plaster shaken from the side waUs of the 
first fltKjr only, while the cc'flinf« nf tli'*w rofims were not cracked. 

In Half Moon Bay it was re{)()rted that there wa.s no evidence of any cliange of level 
•long the coast. The streams on the west nde of the mountains were said to have 
doubled in voltimn. The road nlon^ I lie const from Half M<K>n Bay to San Grcgorio 
showed comparatively few traces of the earthquake. The coocrete bridge over Canada 
Venle (at 31, map No. 22) was slightly cracked, and 0.5 mile farther south a water4ank 
lay flat across the road. 

At Puriaima the chimneys were all down, and crockery was brokai. The intensity 
of the shock was apparently less at Purinma than at Iblf Hocm Bay. According to 
various reportK, a crack east of the road Ix'low Purisima, due to a landi^lip, extended for 
about 1,000 feet nearly north and south ; and an earthsUde on the side of a bill a mile or 
more fturther south was about 100 yanl8 long and 80 feet across. 

At San Gregorio very little damage was done. The liotel loHt only a little planter and 
a ffw dishes. Turning eastward on the road along .Sun Gn'^orio Creek, traces vnre 
fomid of increasing intensity. A mile from the ti»\vn of tJati CJrogorio, a water tank 20 
feet liigh was still standing, while a couple of miles f:u-tln>r east the creek was dainnieil up 
to a depth of 6 feet by a slide from its southeast bank at 32, map No. 22), and all chim- 
neys were down. Miss L. £. Bell reports that near BcUvUle a small alkali flat was raised 
about 3 feet There was » bodsUde into the losd for a dislanee el 300 feet, the hd^t 
of the slide being 100 feet (34, map No. 22). Chimneys and tanks all thru the vaUey 
were thrown down. 

(O. A. Waring.) — Of the 2 stores at Gregork), the one in the bnttom-land suffered 

most, nearly all the shelf goods being thrown down, Crneks frnm 12 to IS iiK lu-s wide 
appeared in the cultivated bottom-land, and a water-tank was shift4xl on its pktform 8 
indiee ncnthwaid. In the Lolntos saloon a sbt »"iM?**j*M» was buried to the flow, and 
nesily all the bottles on a shelf nmning east and west were thrown off. Small cracks 
appeared in the ground at Lobitos, and a small slide occurred in the road 0.25 mUc up the 
stream. 

Ln Honda (H. l\ Gage). — The inhabitants .say that after the .shock the creek rtwe 
about 4 iiirlu's an<l became muddy. At thr Imtcl. ].h».-fer fell fnnn first floor walls; the 
rest were little danjaginl. The plaster had alawly Ixrn enwkisl, however, by raising the 
house. Lamps were all shaken off the tables, and all the chimneys were down. Watw 
apilf fnun the horse-t rntif^h in a iiorthejist -.southwest (iirr'etinn. 

Near the Weeks ranch house, between La Honda and the summit of the ridge on the 
road leadfaig to Redwood, an inconspicuous crack was noticed running east. It was 

aljout 2 inehes wiile, with no vertical ino\ciiii-nt eviili'iit. Tlic imilh side of tlie eraek, 
however, had n)<)\ eii fully 3 feet cuiitward. The crack simply marks a big slide which 
has been slipping for years, and which descended 3 feet during the earthquake. The 
Weeks house, a strongly built frame .structure, 2\ storicsi high, was badly drtm.iged. A 
large outside chimney fell thru the roof to the fii-st floor, and the plaster was fairly stript 
from the lower rooms and somewhat enieke<l upstairs. The sliding doors downstairs 
were shaken of! their tracks, several windows were broken, the front door was cracked, 
and many of the door jambs were broken. The heavily built bam nesx the house ms 
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badly strained. The water in tlie rfwrvoir was pjiilt from northeast to soutliwoKf. 
In an old hoitse iioar the summit Llie Htove waa not tiioveU at all, but the chimney built 
40 years ago fell. 

fS. Tulx r.) — For some illstanro on tlif wrpf side of the summit sandstone blocks had 
been cracked off and scattered across the road. From the summit of the ridge to the 
Forlola VaO^, the only elleete noted tvera the wreek of a ramshadcle old bwn and » 
3-inrh crack across the road I'.at 36, map No. 22), prot)aIil},' due to seltlhif^. 

Congress Spring* lo Boulder Creek (B. Bryan). — From Congress Springs, foUowing the 
road that paam along the valley, about a mile east of the Oastle Roek Ridge, m a south- 
easterly dirertion towani (he rer-ervoir of the San Jose Water Company, evidenees were 
found that the e^rth<|uake had an intensity of over IX. The walk of a fitone tuim had 
beeii thrown dowTi, 1,000-galIon wine-tanks in a ceiUar had been shifted, and |>eople in 
the houses were thrown down while (rx inj: to get out^loors at the time of the shoek. In 
a ho»?c close by, at the south end of the dam, the first floor plaster fell. Poorly built 
foun'iatiotis fell. Southeast of the reservoir the chimne>*s and water-tiuik.s were down. 
Two water-tanks at and near the bend of the road (at 37, map No. 22), were standing, 
but 0.5 mile norfhwret of (his place a wati r lank had fallen. The wafer in (lie reservoir 
(at 38, map No. 22) had overflowed the 3-foot banks, but the water-tanks were standing. 
A ahort distanoe down tlie road, to the northea-st of the reservoir, another tank waa 
pfanflinj^. A hoiipe O.Tii mile east of this reservoir wa.^ badly shaken, with loss of plaster 
and chimney. In the section a mile east of the fault-line (at 39, map No. 22) the shock 
was weaker. AU the <ddin»gni on eottages were standing as far as eouM be seen, as wdl 
as all the water-tanks. The bridges O-T) mile southeast of (he reservoir were considerably 
shaken. Cracks seemingly continuous in the direction of the fault-line ran thru the area 
0.75 mile east of the fatiU-Iine. TwoHgtorjr frame houses along the fsidt Kne 1 mfle eoatih 
east of the reservoir mentioned were so damaged within that people were living outdoors; 
yet the shake had not broken a 6-inch flag pole on a 2-story frame house. A large 
redwood tree had been shaken down (near 40, map No. 22) ; the house near it had its 
ehinuM^ fractured down to the fireplace, and the stove and piano were thrown across the 
room. The water-pipes here were badly ilixplaccil and hroken. The intensity was 
greatly diminished, however, near 41, map No. 22; chiumeys did not fall, Ihu fractured; 
clocks were stopt ; little rock was thrown down from a vertical outride wall 15 feet la^k. 

On Di-er ("ret k a hiree landslide starte<l from rear (Jrizzly Roek and slid westward, but 
changed its dirretion (»0° or more farther down toward the creek. The mill in the creek 
bottom bdow the slide was partly buried, and one man was Icilled. It is 500 feet from 
the mil! in the (julrh to flie top, at the fioint whore tlie slide .started. The slide covered 
about 25 acres of ground, and destroyed a lot of virgin timber from 3 to 10 feet in diam- 
eter. The slide material, which is 300 foH deep, is composed of soil , clay, and shale. 

The shock could not have Ikmh very strong at 42, maj) No. 22. Tlic houst-s stand on 
posts 10 to 15 feet high, but were not moved noticeably. Furniture facing most nearly 
north and south was thrown down, but not whoi faebg m other dhvetions. The inhabit- 
ants were badly friglitened and ran outdoors without waiting to dress. On Bear Creek 
(at 43, map No. 22) a .snmller slide ha<l movetl a few hundred foet, burie<l a hut, and 
killed one man. According to rcfxtrts of men in this region, only a minute elapsed after 
the bc^nning of the eart In |uake Ix forc the slide was over. Dowtt In tlie valley no eiacin 
or other evidence of violent disturbance coulfi be scon. 

Farther southwest down Bear Creek, about 1.5 miles from the village of Boulder Oeek, 
were evidences of a less severe diodc A ehimney on a 1-story house did not fall, tho 
the furniture in Ww hoii^e wn.^; thrown down. Trees were vir>ltii11y shaken. A mile 
northeast of Boulder Creek a chimney on a 2-6tory house was down, but no buildings 
were moved or broken. 
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In the town of Boulder Cm>k, »ll diininoya were (loni) oxcopt those on somo 1-story 
cottagps; thrw wcrr rrackccl, however. People generally ran out-of-tloors, but wrre not 
as H rule vorj' Im^lly WghtentHl; rouu- wen .staytHl inside until tUuy lja*l iln>.Ht. U uter- 
pip<'t^ w<>rc not broken, but eome pla^ti r lia<l f.-illcn, and planter was craoketl evenr'whera. 

Mr. Bloom, owner of a pawinill at the e<lg<^ of the Bifr H;i>in. rejwtrt" that the phork was 
less severe in the Big Basin region than at Boulder Creek; that there were no landslides 
on the road between the two plaeea; and that, tho he had been nearly to the eununit ob 
the flay nf tho earthquake, he ha*! n\\\y one eraek where the enrth hail start f<t to ^lidc. 

(R. Culluai.) — At Boulder Creek, on the c»:?t sidu of llus stn^uu, a small liill of about 
160 feet elevation rises rather abruptly. Its sides are thieldy covimd with small tnes 
and bru»<h. Near the top, u lar^'c portion of ihr surface soil had been shaken looaef and 
had slid to the level of the crcckj c&rrytng tnxa with it. 

At Ben Lomond no fissures nor other such evidences of the earthquake wore to be seen. 
Inquiry showed this condition to continue in the country alxiut tlu- town. Broken 
chimneys were the only evidence. The inhabitants of Ben Lomond report several slight 
shocks during the night of April 21 22, 19(M». 

(B. Bnran.) — Going north from theinllBgc of Boulder Greek along the Ssik Lorenio 
River, only small woollen hou(<es were .*ie<'n, all with chimncvs standing. Tliere were 
few evidences of the force of the shock, except fallen red\voo«i trees. Three dead red- 
woods had been snapt off from 30 to o() feet above the ground ; and farther on two more 
were iiotiri i|, one ha\iii>; Inoki n and the other having been uprooted. A man who was 
at the sawmill, 8 miles north of Boulder Creek, at tho time of the earthquake, .statinl tliat 
a few trees were torn up by the roots. Gordwood had been thrown down in sevoal bt' 
stance!^ along hfrr. A siiia!) landslide had movcil across tlic road lat H. map Xo, '2'2), 
which 20 men spent one and a half days clearing away. In Uie gulch the tops of a 
number of redwood trees had been broken from 50 to 100 feet from the ground, the 
diameters at the point of fracture measuring from 10 to M inches. Up the road tO the 
summit of Castle Rock Ridge no slides nor cracks were oliser\'cd. 

On Boulder Creek, coming southeast down the (^ina Gnule, the shock wa.s st rong, but 
apparently not so severe aS along the San Lorenso River. The |XH)ple were Imdly fright- 
ene<l by the shaking, however. One man reiwrteil that no Rtlwooil tre<M fell and that 
only a few dead limbs were broken off. Near the junction of the first road leading from 
Boulder Creek into the Big Ba.sin, an old landslide which covcnnl about 2 or 3 acn-s, 
dating Itack to tlu* prcvioas winter, had Ix'cn widenwl by the shoek and its direction had 
chaiigetl. Only a couple of hundred yards farther down the road, some stacks of smooth 
sf^t redwood kga (oordwood siae) l»d not been shaken down. 

A small wrthslide hml sfarfi d fat tr>, map No 22>. and a crack, pcrhajjs due to the 
same slide, was noticed. For the ue.xt mile or so southeai^t, there was a considerable 
amount of cord wood along the road, none of which was disarranged by the shock; and 
no trees nor <lea<I ll!nli> Ii.id fallen. In the hou.-^<'s Ix-twei-n this place ( I'), map No. 22) 
and the sawmill (at 4(>, map No. 22), the evidenc<>s of damage were more serious. At 
this first place vi^ted no damage was done; )MH>ple were awakened but did not get up; 
no trees nor limbs ha<l fallen. At the next place, 1 mile 8*>uthea><t. |H'<)ple lun fj-om the 
house during the sliake and attempted to remove a sick man. Small objiTts were thrown 
down and a pendulum clock was stopt . At the houst; just soul heast of the mill, the inside 
funiiture was overturned, iIm' >tove ninved, and the terra-cotta chimney split and fcU; 
while branches were broken from rif<lw<xHl trees near the lioiL«e. At the mill the same 
e(T«Tts were notc-<i, and others a.« well; tops of live trees, from 0 tf) S inches in diameter 
at the fracture, were broken off. From the iK>int (46, map No. 22) down to the road 
leading to Bloi.m's Mill, I itjile south of the p<iint ■ map Xr). 22), the intensity 
seemed to Irnve been less. A water-tank Usule the roatl was quite unhurt; hou-ses were 
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not badly ahak^; and ooly email objects — cooking uteiudlB, etc. — were thrown down. 
At an old mill 2 miles southwct^t, however, a clock had been thrown upon the floor and 
broken at 5** ll*" a.m. Half of the piled lumber had boon disarranged, and the water* 
tank, built on a fruiiu' IH !vct liisli, wa.s .«8hakon so tliaf it fell the next Monday night. 

Ben Lomotul Muunluin iu Iht Coast (B. Brj'an). — At tiic junction of the Ben Lomond 
Mountain road (47, map No. 22), tlio house wa» empty, but there was no noticeable dis- 
turbance in the sheds or m>ijihbonn<: trrr?, Ilio ii ft w luiii-lrcil yanls ^outli a few dpa<l 
limbb bad been recently broken from liic rcdwowis and one or two dead trees had fallen. 
Some other trees were so loosened at their roots that they have fallen sfaice the earthquake. 
At tlic Ben Lomond Wine Tompany, a place 2 miles wnthra>t nf thr jtmction of the rnada 
(at 47, map No. 22), a well-built cottage had 2 tall chiumeys still standing. People did 
not leave the house during the earthquake. Leaving tin Boulder Greek road, and eroeB- 
ing Ben Lomond Mountain 1>> tl.r Kiijrlr Hock nia*i, the claina^i' api^ars to consist largely 
of fallen chimneys. Small objcct^^, such as frmt jars, china, etc., were thrown down, but 
only from shelves agiunst north and south walls. Ptople left their houses, but were not 
much alarmed. 

No evidences of a violent shaking were to Im> found on the trail following .^uthwest 
down Big Creek, either in trees or buildings, except where a small, half-decaye<l shack had 
|jei;n thniwn out of plumb and a set of shclvi^s overturntNl in another cabin. A table near 
tliisf .-^lii wa?! unniovtHi, and the bottles on top of it wt ic ^landing. At flic dnni on 
Big C nxk at iS, map No. 22), no harm hjul litvn done, nor was any damage visible in 
3 old shacks just below the dam. A half from this point craekK caused by sUdes 
were notirril on a vcn,' strep Iiank. .^'li^'lit (lainiif;^' w;t« tltinr to tlir llimic (at 40, map 
No. 22), which 3 men repaired in half a day. A few objects were thrown down in dwellings 
henabouts. Near the jimetion of Seott and Big Creeks, a light terra-eotta ehimney did 
n«>t fall, hut milk wa.^ f;])ilt from pans at fliis i>Ia< i\ 

(U. W. Bell.) — At a house 1 mile southeast of the junction of the east and west forks 
of Wadddl's Creek, a brick ehimney was thrown down. Near a deserted mQl at the north- 
end of Ben Lomond Mountain, a .small lands^lide hatl carried trees and brush down to tl»e 
creek, and tall trees had fallen along the road. At a new mill a short distance from the 
old one, about a mile northwest of Ea^e Boek, it was reported that the shock was dis- 
tinctly felt, but no damage mui done. Dislu's even stayed (ui the .xhrlvi's. A steep bank 
beside the road showed small cracks, which could apparently have been easily made in the 
loose soil. 

(G. A. Waring.) — At Swanton it was reported that a distinct noise, as of a team cross- 
ing a bridge to the imrtlnvrst, had been heanl prei eding encli shock. Di^^hes nn a phrlf 
running northeast ami .siiuliuvest were thrown otY, wlnie tluw^> on a shelf standing at 
right angios to these were unhurt. 

! H IV- in ' —At the scho'd-hoiisi^ '.'»(), map No. '2"J> tlie <::lfthe> were nvertiimcfl by 
the tliixk. i he teacher said that slic haii heard from the people at tiic cud of the trail 
just above, leading northwest toward Swanton, that the shaking had overturned only 
a few gla^ise-. ami that tlioir j>endulum clock ilid not even ^-tup. At the next place, 
0.5 mile soutlienst of titc sclHX>l-house, no damage was dune, and the inhabitants were 
not disturbed enough to run outdoors. In the little settlement at El Jarro Point, the 
shock was so light that a snudl chinmey with a tcrran-otta top, making a height of 7 
feet alK>ve the roof, diil not fall; nor were similar terra-<-otla chimnej-s on 2-story 
buildings thrown down, tho pn)jecting from 3 to 4 feet. (JiasM-s and bottles remained 
on the shelves in a bar-room. 

At the lime-kihis f.'l. ma]) No. 22) the .shwk ha«l appari-nfly \n^n more .sevw. for 
tiio no cracks were foutui in tlie kiifis themselves, people ran from houses, suuUl objects 
were thrown to the floor, and piles of cordwood were overturned. 
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(G. A. Waring.) — At the San Vicente Ume-quanyi the intenuty was found to have 
been eoneiderably higher in the bottom of the eanyon. A cow in the yatd ootdd not 

kcep^hcr feet, men could not walk to the door of the cook-house, and milk and water 
were^nearly all thrown from the pans and kettles. Little or no damage was don« to 
the buildings or furnaces, and cordwood on the steep slopes was not thrown down. 

At Comt ihvn: was little sign of destruction by the earthquake, and nothing oould 
be learned. At Bonnie Doon, tho the shock was ^{Ntedable, no elocks were iqwrted 
9topt and uotluug was thrown from shelves. 

(Bi. Bryan.) — On the load thru Bonnie Doon the ahocli was unifoimly light; chimneys 
were unharmed, plaster wa" intact, clucks did not fUip, ami pv<mt the milk had not spilt 
from the pans. People did not run outdoors. A top-heaNy and rickety pigeou-bouee 
did not fall over, tho shalcen eoneiderably. 

Down Laguna Creek to Coast, and up the trail east of Coja CrfH?k to the ii.'<i»hiilt hods, 
similar effects were noted. Near the latter spot, however, the aback appcarod to have 
been somewhat stronger; small objects had fallen, milk spflt, and even one ehunney 
was thruwn down, while people were frightcncil enough to get out of the buildings. 

From the asphalt beds as far east as the point &i, map Ho. 22, the observer found 
no one to question; but the shake had been so moiterate as to leave no visible signs 
except wham some cordwood had broken its cnd-etakcs and rolled down at the ends. 
At the hoii«^ just soutli of thif? point , chiinnrys and planter of 2-st(iry Htructurea 
were not diiiiiagcd; only laiup-chiiuneys and such artidta fell and broke. It wa^s re- 
portiui that at kiic liousi; in the valley fruit-cans had been tlirown from shelves. 

(R. Collom.) — At the Wilder dairy, on tho Santa Cruz-Pe>;cud( ro road, 2 mile^- west 
of Santa Crus ticar Mcder Creek, the dama^ done by the shock was in the form of broken 
flhimneiyB and craeked plaster in the housea. On the road 0.5 mile fpest of the dairy, 
the force of the shock broke an S-inch wntcr main. 

A general examination of the country along the coast, as openeil up by the Pescadero 
sts^ road, shows the damage m these parts to be eonfined mostly to brokim ehimn^ 
and cracked pl&ster in the hou.se.s. Only in the ease of buildiogi with very poor founda- 
tions was any of the superslruoture dfastroyed. 

(0. A. Waring.) — At WilderVi dairy it was said that the ahoek seemed to come south- 
ward down the gulch, preceded by a rumbling from the same direction. Other plaees 
on the terrace-land near the shore west of Santa Cruz were not so badly shaken. 

Santa Cruz (B. Bryan). — ICntering the city of Santa Cruz from the W(i8t, the first 
chimneys down were only about 0.5 mile from the San Lorenzo River, inereasiDg in 
niinilxjr as one came into the town; yet many of tlic l>otler-built chinmcv!?, even on 
2-story and 3-atory buildings, were not thro«'n down. In tlie eastern part of Santa 
Cms, some elumneys on both l-stoiy and 2«tory hotises fdl, and some stood. In some 
cases plaster was cracked, but in no case where enquiry was made had muefa fallen. 
Some small objects fell in every instance. 

(R. CoHom.) — The dioek was strong, but no lives were lost. The eourt4ioine roofs 
and towers were wrecki'd, many lirirk cliinHicvs were ditwn, ainl ooniniunication with 
other towns was entirely cut off by tlic breakijig of telephone and telegraph wir^. Many 
buildings had thdr waUs shaken down. 

At the north end of the bridge crossing tht; San I^renzo lUver. at Third Street, there 
were 4 ftseures running practically parallel and almost due east and west. These figures 
are at>out 700 yards in length, and vary in width from 2 to 8 inches. They run thru an 
nppte orchard and are in .sandy soil, tiie softness of the land near tlie river-l)eil bdng 
J4)parently responsible for their presence. The river at this place runs alx)ut east. 

In going thru the town of Santa Cruz in the direction of BouUler Creek, a fissure at 
the intmeetion of Bulkhead and River Streets was noticed. This fissure was about 
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1.5 inches wide and ran oa.«t niul west. The OO-fool brick smoke-fltack of thf! San Lo- 
wuzo tannery, whicii is about lb feet in diametcx at the base, wa^ unhamiod by the shock. 
It is said that as far m was observed, there was no change in the appeanaee of the sea- 
levcl at Santa Cruz ; nor was there any damage done by the aea, nor any unuauaUy laige 
waves at the time of the shock. 

At the Southern Pacific tKridfre, cnwaing the Son Lorenio lUver, there is a network 
of fiasurcd vai'viiig from 2 to 15 inches in wicJth. running thru th" ' pji iy soil. The direc- 
tion of the main hssurcs is east and west, and they are on the south side of the river, 
whidi is nearest the bay. The ground has settled about 10 inches from the abatmenta 
and picr.i (if the bridp'. Tlic <Ii'|i(li of the fissuns was indt tcnmnable, as they had 
filled with sand. At ijauta Cruz the inhabitants reported that near Olive Springs, 12 
miles north of Santa Gnu, a landslide demolished Lcmia Prieta Hill and killed 9 men. 

((j. A. Waring.) — The city of Santa Cruz furnishes excellent evidence of the effect 
of soil formation on the intensity of the earthquake shock. On the high ground in 
(larfield Park, and also in the northwest part of the city, only about one-fourth of the 
chimneys fell and a little plastering was cracked ; while in the lower ground near the 
buhtn»s poftion several brick and stone buildings were partly shaken down. The San 
Lorenzo River was churne<i into foam, the banks cracking and settling several inches; 
and sand, said to have corae from a depth of 100 feet, was f(»«ed up bi several places. 
The bed of tbi-" river i*» also said to liave sunk several inches, and thn ciirrent to be slower 
than before. A C-inch water-main, running east and west across the river at the covered 
bddge, was broken at each end of the bridge and moved 5.5 indiei eastward. A man 
out of doors, facing south, was thrown then in the opponte direetion. A eucalyp- 
tus grove south of him swayed violently east and west. 

Along the beach the diode seems to have been less severe. Dm running engines of 
the power-plant at the Cadno w«ra tmaffectcd. Things were thrown mostly from the 
west wall in a curio store on the beach. The wharfinger says he heard a rumble before 
the shock, coming from the southeastward ; and saw the seismic wave traveling shore- 
ward, cauung a great rattling and crashing wlien it struck the town. Two distinct periods 
of vibration were ffilt, tlif latter Ijcin<; the harder. There was vm' little 5iu"f, the water 
looking like that in a tub wlu n jarnd. A safe in the wharf ofiicc i-oUed 3 feet eastward 
against the counter, then iiat k a^ain hard against the wall. The whaif, extending 
southea'tt, seemed to pit< li Imgthw isr. Mr. W. R. Springer, jeweler, reports that out 
of 25 clocks repaired by him, wiiich had been injured by the shock, 20 had their pen- 
dulums thrown off. 

At the Santa Cniz lijrlit-hnuPf, a nni-^p as of a waj^on erosi^in^ a hriiljre jireecdcd 
every quake. The motion seemed vertical as well as horizontal, for the glass globe over 
the lamp was jarred out and broken. In the eurio-store at Vtie de I'^u, nothing on 
the lower floor was disturbed and only a few vases and iiir ces of bric-i-brac on the second 
floor were displaced. The shock seemed to come from the south. No effect on the surf 
was noticed. 

(R. Colloru.l — r!(jiii<; north from Santa Crust, a small fissure ran northwest and south- 
east on the liotilder Creek road, alx)Ut 0.75 mile northwest of tlic Calirornia Powder 
Wurkis. .Uung the lower end of this road were several small and uuimportaut iaud- 
sUdcs. In general, the shock in this re^on does not seem to have been as severe as it 

Vi&a farther north. 

Road into Scoit Vnlley (B. Bryan). — Following the roatl from Santa CVuz into Scott 
Valley, at a summer hotel the chimneys were cracked all ^e way down, but were still 

ptandinir; lie;ht oV»jert> en the fir-t floor wi-re moveil, au'l bureaus on the second floor 
slid a foot or so. A 1-story frame house (at 53, map No. 22) was moved 4 feet or 
more, and a piano and other heavy objects were shoved across the room. The damngft 
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to the hniisf \vft5? m serious thnt it was Ixniig torn tlown at thft tim« of oliservatimi. A 
4,000-gaUon tank (at 54, map No. 22) waa moved an<l buret open, letting out 2,00U g&l- 
kMM of water. At the house neaiest it, the ehinuieyB were eraeked, but nothing in^de 
had been dlsturlxd except some bottles, and no plaster was crackc<l. Hoa'w-s in Scott 
Valley bad about this same antount of damage; chimneys were sometimes erackcd but 
were etill standing, and pbuter did not fall 

Miss Finctte Locke, of Scott Valley, reports that a man wa.s thrown to the ground I>y 
the shock, and when he arose could not walk because of the earth's motion. The vibra- 
tion was northeast-southwest. Everybody was awakcnwl ; all clm-ks were stopt; plas- 
tering wa.s extensively cracked; and all clumneys were l)rokt'n. AUmt a mile north 
some chimneys fell, and in one house 4 dozon jaTs nf fruit were thrown from shelves. 
Landslides and cracks are n^iwrtwl Ix'tweeri Sculi \ alli y and Frlton, and the flam across 
% amall lake was crackcil. A statuette and a vase fell to the northeast. The largest 
chimnry inovcil 2 iiiciics to t!ir imrnicn^f . The entire wiiith of the roa*l to south- 
west of the small lake was splasht with water tlirown out of the lake. Long billows 
on the kite extended nmihweet and eoutheaat. In an 8-foot trough orientated eael and 
west water wm< raijsed to Hway liiick rxnrl forth, hut not parallel to the .nides of the trough. 
A neighbor who was awake heard a roaring noise in the northeast. Much milk and 
cream was thrown out of pans. 

Going from Scott Valley towani the town of Felton, the .shoek appeared to grow con- 
stantly lighter; some people did not even get out of ImiI. 

FdUm. — In this village the shoek was apparently lighter than at either Boulder Creek 
or Ben Lomond. At Zayante, .some conlwood and some finer split wood, piled 8 feet 
high, WHS nf>t shaken down, tlio some of it wa.s said to have Iwn distiu-lttHl. 

(R. Co Hum.) — rhe shock was only moderately strong. The damage consisted of 
the destruction of brick chimneye. Earthquake effeeta at this point are shown only 
by tht: (latnaf^f to artificial structures. 

Pmxtdero to Buiano Creek (IL W. Bell). — In the town of P»wiulero tiie shwk was 
heavy; all but 3 hrlek ehimneys fell, and but few buildings were otherwise damaged. 
PListerin^ w.is knork'Nt from t!ir \v;i1!a in most of the hoii-ii-s, and church W\h were 
rung. AH the water-tanks observed were still .standing, and none of the churches had 
lest thor steeples, tho one church was cracked open. Oraeks were visible in the streeta. 
One man walkitiir ciishvuril iilotif; (lie road near Pescadcro was thrown flat on hi.'^ rht^st 
by tho first shock, but jumped up and braceil himself in this direction, and was then 
thrown southward, (^acks in the road also apijeannl, and dust spurted Several 
|)eople were nauaeated by the motion and eome said that a noise as of a wind preceded 
the shock. 

(loiiig eastward from Pescadcro, a small crack 30 feet long, with an east and west 
strike, was oljserved. In an orchard near by there were several craek-s, (he widi-st one 
measuring 8 inches, uith a vertical dusplacement of 1 ffiot Alx)ut 2 miles cast of the 
town, on the north bank of Pescadcro Creek, a liuuHi l ■ in ihr shape of a half-moon. 
Its axis lying N. 23* W., had dipt down toward the )>< 1 of the stream. The greatest 
vertical displacement at the top of the sliilc was 15 f<'et; the dist^ince from its a|x;x to 
the road about 8o feet ; and the span from end to end along the road about 220 feet. No 
solid roek was exposed the slide. The road had dn^it 6 feet at the south end, and 
8 feet at the north. Only a few ( r.uks aii|)eftnHl on the surface of the part which ha<l 
alipt. Tlie creek lying directly below the road had apparently received very little soil 
from the landdkie. 

Along the stretch of roa<l Ix-tween this .slide ami the town of Pesca«lero, there were 
few cracks in the road and the houses were in good condition. The only brick chimney 
seen was down. The intensity was apparently the same as in the village, and continued 
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the saiue aluiig the road kaUiiig soutliciyst toward Butatio Creek. A 1-inch crack at 
the first fork of the roatl a mile from the town of Pescadero extended north ami south 
for about 50 feet, and a farm house a mile far ther down the niad wiu nearly ahakon off 
iUi foundatious. Dkbcs fell from tlie .shelves in this house, and water oozed out of level 
SKHind near by. 

(G.A. Waring.) — On Butano Cn ck fliere were .slight cracks in the road.and the .'^trcims 
were muddy. People said the shock was felt very distiactly, and dishes generally fell. 
The hotuBB were all light, low buildings, and were not damaged. At a sawmiU a mUe 
Ca«t up this creek, there was no damage; anil althn tlic banks beside the road .showed 
tiiaoea of caving, there were only alight cracks, the longest one being in the middle of 
the road above the creek, runnbg N. €7* E. for a distanee of about 50 feet 

Along the main roa*l from Butano Creek to Little Butano Creek, then across by trail 
to Pigeon Point, the same effects were notical. Near a house on the level cieek bed 
of Little Butano Creek, 4 cracks averaging 3 inches in width and about 20 feet in length 
ran N. 33° E. Tlie only crack noticetl along the trail toward the coast was 1 mile north- 
west of the place where Little Butano Creek turns from southwest to northwest, and 
was about the same length, but ran N. 3° W. 

Pomponio Creek road (F. Lane). — On the Pomponio (Vei k road, chimneys were 
shaken but nt>t de-^tn-ivei-l. A bif^ slide aliove tlie V.xsl house forced the oliserver tO leave 
the road and take the trail, which rejoins the road a half mile fai ther on. 

Four miles from the town of Peseadoro, on the east side of a bridge over Pescadero 
Creek, the ground had sunk 2 inehe.^ and the a)M;rturn filled by the land sli.ling, 
A mile ncaicr the town, tlie road had dropt o feet, but had been filled by a big slide. A 
house at tins point was qinte mtact, but the chidcen-house near it was carried down and 
partly buried by the landslide. On Kues Creek, near its junction with Pescadero Creek, 
a hillside had st&rtod to elide and apparently needed only to become rain-soaked to con- 
tinue the slipping. Wherever there were buildings m this region, no damage had been 
done except to chimneys, which had fallen. 

The Coa-'<l frnm Pi'jiym Poinl to Ano Nucm Bay ill. W. Bell). — At Pigeon Point the 
brick light-hou.sc, I do iml high, showed a .slight cm-k all the way around inside, about 
40 feet from the ground. This crack did not look dangerous. Another t rack 20 feet 
higher tip dated from DeccmlHT 17, 19frt, the keeper explained. Tlie ba.-e of the pedestal 
holding the lens waa slightly cracked, but the lens waw intact. In the houses near the 
lightjioiBe the damage was slii^it; Iffick chimneys had not faUen, tho slightly eracked, 
and the same was true of pla.'<tering. A mile west of the ligbt^lOUSe ft few fll^t cndcB, 
with a direction of N. 28° W., were observed. 

Leaving the coast road at the fork halfway between Pigeon Point and PYankfin Pmnt, 
and going northciust along Gazos Creek, then snuth< rly to tlie crossing of 'Whifeliouec 
Crei^k, then back again to the ocean road near Franklin Point, few traces of the shock were 
noticeable. A small lamblip, 0.25 mile up the east ade of the ebort creek whidh fiows 
into Gazos, ju.st wtvit of the fork of the road which continues northwestward to Little 
Butano Creek, showed a 2-foot vertical displacement at the top, and the land had shoved 
into the roail below. This slide measured 150 feet from its top to the roa«l, and it« wiilth 
at the road was 100 feet. 

.rVlong this route from Cazns |<, \Miitehou-e Creek, 0.125 mile from Wliifehotise Creek, 
at several farm liou,<es brick chimneys were down, houses slightly moved on their foun- 
dations, dishes broken, and plastering cracked. A half mile northeast of the mouth of 
Whitc!io,isi Cn ok the saruf kind of disturbance was found. The intensity wss apparently 
uniform with that at Pescailero. At the Ca«!cade ranch, 0.2o mile northwest of Green- 
oaks Cceek, the shock was even stronger than on Whitehotise Creek. Cows were thrown 
off th«r feet, chimneys were down, the house cracked, and nearly all plastering fdl off. 

T 
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(H. W. Bpll.) — It was reported here tlmt alonp ihc Oc ean Sliore cotwt ruction work near 
Bolsa Point, a concrete pipe 24 inches in Uiamctcr and U inches thick, embedded in day, 
had been eracked by the shock. The keeper of the Ano Nuevo light-houee eaye a dietbict 
rumbling [»rece<l»xl tlie shoek, which came at firwt rather gently, followed by a hard, con- 
fusing shake. A brick chimney in the house near by was cracked and twisted 0.75 inch 
out of place, but the new tile and concrete building was unhurt. The ocean became no 
rougher, but had a ]M>culiar greemflh hue for Hcveral days after the .niuM-k. At Pigeon 
Point the shock was less severe, and iiKlr* damage wa? done to the buildings, altho 
cracks in the light-house, caused by a forrncr quake, wt ro ojj«'ned somewhat wider. 

Following the rornl from the Cascade Ranch acttm towanl Ano Nuevo Bay, the in> 
trnsity SI cms ta Jimvc dccrca.^r'd. At a hon«- 0,7." milr f^»ulhca.-t nf where the coa^t mnd 
croK-^es (.ireenoaks Ca-ek, a few dishes fell; plastering wajj but shghtly cracked, and a 
water-tank stood. Half a mile north of the mouth of Ano Nuevo Crcdc, the bride chimi* 
ney kitorkf.l from a hmisc. pla.<t(T wju^; cracked, and r atflo wen' caused to stagger. 
Half a mile southeast of where the main road crosses Finney Creek, a ledge of shale bad 
been knocked into the gulch. The largest piece which fell had an tmbroken surface of 
alwut 4 s<iuan' h-et. The almost horizontal «ilg<'.s of shaU^ ImhIs near a hou-^e at this [>oint 
were knocked down. A long, narrow landslide aliove a house ().7'i mile northeast of the 
mouth of Watld«'ll Creek hail landed against the eml of the hou.<«<', taking out a strip of 
earth below a spritig and caa^ing a g(KKl supply of water to i.s»<ue forth. This slide 
appcarcil to be partly due to tlir lar^e amount of water present. At the house the cfaim* 
ucy was cracke^l, but dishes did not fall from their places. 

Tuning north by a trail op|)ositc (Iniyhound R<h k, t v ii lt nce^ of al>out the same intcn* 
aity were found. Dead trees had fallen here and there, but in no uniform direetUm. 



Lm (latoif, Sunlu Clara Ctmnly (I. ii. fcinyiler). — Los Ciatos, ]x>pulation 1,900, is partly 
on a mountain f!\ope and foot-hilbi, and partly on river depomt. It is surrounded by 
hills on three sides. Los Catos CVeek runs iJini (lie r-eiifer i)f tho town from south to 
north. The eartliiiuakc .^hock was violent, but apparently not so severe as in the central 
portion of the valley. Nearly all Imsiness houses were damaged, and about one-third 
of the pinio jrlass fronts were hroken. Much plaster fell IkiIH in I^as (iatos and in the 
surrounding country. Chinmcys fell in many different directiout, and nearly half of the 
damaged ehunneys left standing were twisted. About 80 per cent of all the clunuieys 
were destroyed or <lamagetl. Brick fronts were nearly all cracked, and one fell out. 
There were about a dozen upheavals of si«lewalks, mostly on north and south Streets. 
Grocers and druggists lost (juite heavily in breakable gooils. 

The direction of the shock seemed to be in general north and south, altho there wen 
rertainly severe vil»ration:4 fnnn nearly all point.-, of the roiiipft.*;?, while some persons are 
certain that there was a vertical motion, esiwciaiiy near the beginning. After the shock 
was over, our ehandelier was still swinging violently north and south; a near neij^bor's 
latii]) swunt; in the same way; antdher Imneiivs: lamp 0.5 mile west swnnij northrai?t and 
southwest. East and west shelving in stores suffered rather the most, tho a store in 
East Ixie Gatos, with shelves north and south, suRered fully as much as any. 

Of (lie 3 pianos seen in Los CJatos that were moved, 2 went to the .south al>out 3 feet 
and one moved cast the same distance. A small seismograph made several years ago 
was in working order, but there was no record, the needle having been thrown off by the 
extreme movement. 

Mr. I..und, of Tx>s Gato.«, was one of the few iM'ople outside when the shi»ck came. 
lie is |x»itive the premonitory roar canjc from the .south and traveled to the north. 



LOS GATOS TO SAN JUAN. 
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Mr. Dan Pickering, living about a mile south of Santa Clara, on the Santa Clara and Los 
Gatos roa<l, was Btanding outside his barn when he heard the .sound, which he compares 
tOAstampodc of cattle coming from the southeast. Hi^« tank and wind-mill fell diagonally 
across the foundation to the nortlnvi ,-t, after swaying heavily tlux-e lhm't<; first to the 
north we^^t, then to the iiioutheu.st, and tinally to the northwest. Ue states that the 
ground Tom and fell in waven a foot hi^. Others report that the orehards seemed to 
b»' af:itat(<l by a wave-like motion. 

On the ranch of Dr. Tevis, about a mile from Alma Station, where tlte land is rolling 
and wooded, the ground was fissured and the bottcnn of an artificial lake was upheaved. 
(Plate 139c, d.) The cracks and fiisures, of which there are many, run mostly north and 
south, unri vary in length up to KK) hn-l, and in width from 0.') inch or Icfis to 20 inches. 
While a goud many of the openings were parallel to the slopes and were caused by the 
ground .starting to slide, others crost the roads and couKl lie traciNl some distance up 
tho banks. A board fmrp was «p!intrrrd whcrr it cro-t a fis.-urc. Thn iifilicuvHl of the 
lake was caustxl by a closing together of the sities, shown by the heaving up of parts of 
the rebuning dam at the lower end of the lake. The rise of the bottom is roughly 10 feet. 

Thrrr of the larfr*' rrmftcricH ftf the Santa f'laia Valley were visited. In the Gatos 
Cemetery, on the >iew AUimden roati, no monunients were tiu-uwu. lu the Protestant 
Cemetery, 0.75 mile southwest of Santa Oara, 31 monuments were thrown down and 
n»)st ly broken Oft hese 10 fell to the south. In the Catholic Ci<ni<?tery, O.'io mile nearer 
Santa Clara, 20 monuments fell, of which 10 fell to the south. The direction of the fall 
of monuments in these two cemeteries is here tabulated: 
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SK. 
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w. 






1 Protfstant . . 


3 




7' 
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31 


1 Uatbolio . . . 


5 






2 


lU 








25 



• Of tfaflM, 4 fell fkom pedestals whteb kaoed to Uw «>•(. 

In the Catholic Cemetery three monuments were tunned on their bases, two clockwise 

and one counter-clockwise. 

The Santa Clara city water-tower, with lai^e tanks on top, fell to the southwest. 

(F. H. McCullogh.) — I was in Ixnl in Ijos (latos and wa.s awakenecl by the shock, which 
seemt^l to lie a violent but inTp:ii!ftr .-ihakirig Itack and forth in a iKirthcasl-soutlnvest 
direction, altho objects were overturned in an easterly or southeasterly din^cliou, A 
double bed on a pushed floor ndled 4 feet from its position. One heavy matUe dock 
was thrown off its ?!hclf. Ornjinicnts and bric-ik-brae wr-rr thrown down. Two tables 
were turned upside down. Plastering was cracked. Chimneys were cracked above roof, 
but not thrown. In the town I could hear of only one chimney whidi was uninjured; 
90 jxT cent of all chinnn vs were thrown duwn. Water in a reservoir 30 feet in diameter 
and 10 feet deep was thrown out so as to lower the level of the water nearly 2 feet. 

Ijexington (H. R. Johnson). — At the Lexington saloon, 3 miles south of Los Gatos, 
Vcrj' little damage w.is done. 

At the .\verill placf. 1 milrs \vr,-t cif Writrlit V Station, a water-tank wa.-^ moved a foot 
toward the south. A piece of board several feet long, which was leaning against the 
tank-house before the shock, was said to have been found wedged betvrecn the bottom 
of thr> t.ank-hoiisr and the foundation. Tliis would nere^-itate a lifting nf the tank-house 
in a vertical direction on tlmt side, which might have been accomplished by the tank- 
houac rocking from side to side. 

Stttrtmit Hotel (H. R. JohnHni). — At Summit, a summer n*wrt, the new hotel and 
several small cottages were all thrown toward the north. The main fault fracture is 
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about fiOO feet lUNrtheiBt of the hotel, and a socoodary crack close to it had a downthrow 
of from 5 to 7 feet on tbe north or downhiU aide. The entck wu «iM»ut4 feet wide here, 
and the line of fracture was parallel with the direction of the ridge« Tho .Summit echool- 
hoi)5^e was dropt 4 feet downhill from it8 original position towaid the northeast. la the 

vicinity of Summit several redwood trees were 8napt off. 

Just north of Wright's Station, on the west bank of Lu^ (Jatus fK * k, there wasalMld- 
sliilf 0.') mile wide which had slid intn tlu' creek and daniinril iv. J he top of this plide 
was near tiie Summit school-hou$ve and was close to the main fatih-iine. The liotd de 
Redwood was destroyed by the shoek. 

Wright Slalion (Miss F. C. IkH rlifr). — ^li-j; TiriThor's hnrnr is on T-niii,i Prirta Avenue, 
ou the county line, 1.5 miles in an air-Unc from \N right's Station. The house stands on a 
ridge at an devotion of 1,700 feet. There were 2 nttnma in the shock, of about equal 
intcn.sity. T!ic movcnirtit in the first was rnmi south-wiutluvi'sl to north-northeast. 
All light objects \v<.!'e thrown down. Furniture a^nst south walU was thrown down 
or moved out ; objects against other walls were not moved as much. A small square 
piano which stood a few inches from a northeast wall ran back againrt the wall to the 
north with suthciont violence to break a knob off one leg. It then moved back to its 
original jwsition, then 5 inches west. Then tlic two legs to the nortli juniixid 6 inclies 
south. "These movements were determined by the marks upon the Rmtr. A wsisli-basin, 
and a pitcher full of water, in an iipsfnirs room, were thrown south, nm! ttie l>asin was 
found with the pitcher standing m it, uninjured but empty. A tattle in the middle of 
the same room fdl to the north. A piano in a neighboring house, a heavy nprii^t, was 
moved ncro^s the room to the northca-it. 

All brick chimneys on the ridge fell, mostly to the north. Trees at the foot of the ridge 
were boat over to the north-northeast. Half a mile to the northwest of the house, a 
fissiu^ 2 feet wide appeared, from \\}nc\\ Itad siiirllin£f gasi oiniinateil. The fissure runs 
from north to south, and the earth was piled up on Uie west side from 2 to 4 feet high 
across the road. On Hi^aad, a mUe to the west, a festire 5 feet «w)e was opened at an 
altituile of 2,500 feet. A building standing elt^e to a fissure was entirdy unmjurcd, whUe 
others a little farther off were wrecked and one collapsed. Most goml buildings in a belt 
0.5 mile west of the hou.se were wrecked, while Itaras and shaky buihiings stood. About 
1.5 miles west, a house split open. Gulches appear to have lx;en contracted, as the bridges 
crnssiTijr th( m show that they were 8<|uce7.e<l. The bank.s of l^tirrr I! Trwk appear to have 
approached each other, so that the creek has become vcr>' much narrowed. Water-pipea 
were broken and twisted, and filled with durt. Water was thrown out of tanks, but tin 
tank<; were not ox'rrthrnwn. 

During the siiock the waves appeanxl to oscillate in a norlii and soutli direction at 
first. There were at least 26 shocks during the first 26 hours after the main shoek. 

nvrrcJI Srloul fTI. T\. .Toluisi.nV — Nrrir thf Riutl'H .'^cliiKil-lintisi'. 1.5) Tnilf>5 southeast 
of Wright Station, a crack extends across the road by a blacksmith shop and shows a 
downthrow of 4 feet on tbe ooitiieast. The blacksmith said there was a strong odi^ of 
sulfur for 5 or 10 minutes after the shock. A wdl near by has had sulfur in the water for 
a number of years. 

Moirdt Ranch (H. R. Johnson).— The Morrell ranch is located 1 mile ftouth of Wright's 
Station and is on the line of the fault. The house itself wa.<; built exactly upon a fiaSUItt, 

which opened up under the hou.se at the tinn df the earthquake. The hou«e wat eom- 
pletcly wrecked, being torn in two pieces and tliiown from its foundation. (Platu 107b.) 
There was an apparent downthrow u[)on the northeast side of the fault, as seen in the 
orchard; but umirr the IioU'^o tlic V( rtii-:il niovcment wn« not «o appn'-'^nt. An f^pe- 
cially strongly constructed wine cellar built into the side hill had the upj)or portion thrown 
3 feet northeast, directly away from the fault-line. After the diock this upper portion 




PUTE 107 




i Google 



UOBBISKALB: DISTRIBUTION OF AFPABBNT fHTBNBlTr. 



277 



of the house was left resting upon the vhie tuns, and not upon its original upright sup- 
ports (fig. 5()). Thfi fpneo and road near the house wore crost hy tlio fault and showed an 
offset which indicated a relative moveincnt of the southwest side toward the southeast 
(plate 64b). One fence was Inoken apart, but the other was merely bowed, due probably 

to the rosistance and draf: of soil ftfcasinm d hy a ucll-packnl madlifil. The fruit-trOB 
rows which croet the fault-line at appi-oxiiuatc right angles were put out of aliuement. 




A feature associated with the movement of soil along the fault-line is shown in the 
aeoompanying sketch, fig. 51. The "splintering" of the main fracture raised a long, low 
ridge aeroBS whidi a ereek had been forced to eut Its way thru a vertical distance of 1.5 
feet to got down to its original Ifvcl. 

lietweeu Wright's and Alma the railway track was buckled. (See plate 107a.) 

(D. S. Jordan.) — At Horrdl's raoefa, about 4 miles aboire Wright's, a large 2-etory 
house with a wing stood on the slope of » hilL The east aide of the house was muoh 
higher above the ground than the 
west, and stood on \voo<ien piers about 
7 feet high. The earthquake crack 
past thru tliis ranch, a branch of it 
going under the house. The main 
body of the house was thrown to the 
eastf away from the crack, the groiuid 
there slumping several feet and the 
house bdng ahnost totally wrecked. 
All thru the orchard the rows of trees 
are shifted about U feet, those on the 
east side being farther north, and the 
east side, wliich is downliill, s< (-ii)s to 
have fallen. The crack is largely open 
and in one place is filled with water. 
This should be attributed to sluminng. 
A little fartlier on, tlie crack pft-^s^-s 
thru a gra'^-iy hill on which there is no 
slumping. The Morrclls say that thi.s 

hill has iK-en raised What ai^Tcars to .«nu»7ef»k. ifomll «^ 

be the fact is that the cast side of the 

hill overrides the other. The whole top of the hill is more or less cracked for a iridth of 

about 10 feet. The cast side is a little higher than the west sid^', and it looks ru* tho the 
hill had been shoved together and raised, the cast side overriding. About 1 mile beyond 
Moffrdl's house, at the end of the ranch, there is a Macksmith shop, and the road is crost 
by the crack. Here then' is a Ijreak of 3 or 4 feet like a waterfall, tlie east side being 
the tower; but this la part, I take it, of the general slumping of the cast side of the crack 
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whrro it ptaiuls near the ravine alxivf' Wrifrht. Mnrrrll's plarp riirhf n\r-r the Wright 
tuiiud, the tuniu;! and the rucks near by biung of finely brukeu ruck and wry much subject 
to doAea and other breaks. At Frecly's place, 4 or 5 miles north of MonneU's, WNoe 15 
acres of wooiliand have sUd into Ixw GatoH Creek, niaktnfr h lar^'c [>ond. There are many 
other slides in the nei^borhood and many broken trees. Farthur on, the crack goes into 
Hink1ey*8 Gtdch, in wluch the Loma Pri(>ta Mills are situated, and which arc buried under 
the sli lcK. ThesUchvs which obliterati 1 Frm (iuli-h at Skylaild do not socm tO hftve OOme 
from till' ( lack, but wem t« lie to tlie west of tlic crack. 

Ahuul juur miles .toulh of Wrojhl Station (Mr. L. E. I)avidsf»n). — I wai^ camping in the 
Santa Cmz Mountains. My attention wa.s first arresteil byasltglit rumbling noi»e; then 
t}i<« house tremWcNl for 4 or 5 .''(H-ond.s, and thi-^ was folhiwri! liy ii In avy rolling motion 
almost east and we.-<t. A heavy trembling came again for .several seconds, then the heavy 
shock that threw donna th(* chimne>>.H. Tables and even chairs were upset. TUa mitst 
hiivc Ia>1( il aVmul 4 secondi^; it tln'n praifnally tli^sl auay. Tin' whole time must have 
been all of half a minute. During the day several slight ."hock^s were felt; about 2** 
and 2^ 90*" p. m., two rather heavy shodcs eame. 

The riilp' on wliirh we campol wa.s full nf rrarks, ranging ui> tn 2 uiii! 3 fi'ct in width, 
and in length from a few ruiis to U.25 mile, all trending wu:$t uf nurtli in nortliwest. 
All chimneys on this ridge were thrown down ; several houses were com] ilrt 1 1y wrecked ; 
branches were broken from the trees, while many of the trei-s broke in two antl others 
were uprooted. The canyon south of us was fillet! with landslides. In this canyon the 
Stratification of the rocks is plainly ^own. The strike is northwest -wouthca.** and the 
dip is almost vertjeal. The eraeka eoineide in direction with the strike of tiic strata. 
Cold watiT was flowint; from some of the cracks. 1 obtaine^l a small bottle of crutle 
oU frtnii Mr. Suttoa, which ho said vva.s dipt up from the ground ou bis neighbor's 
ranch, several hundretl gnllniis i >t oil having run out of the grouiid anoethe eartliquake, 
where there liud been no sign of oil b<'fore. 

Skytand, Sania Cruz CoutUy (T. Wightnian). — Mr. Wightman's bed traveled across 
the room to the south, and he was under the impression that the house was falling to the 
Sfnifh. Snine hmi^e-' in the nei(:;lihen-h(in<l fell rutiijiletely, iin<l pome r(illnp«e<l on their 
foundations. 'Die two chimney!^ of his house were thrown, one coming through the 
roof. Some fneturos huiging on east walls were turned with their faces to the wall. 
Large landslide-n (K-currt-tl in the neighborhoo«l. 

Hoquel, Santa Cruz County (Miss M. E. Baker). — The house b on the first high 
bench above the stream in Sequel Valley, with high hilb to the north and the east. 
At the first inoveinent of the earth<iuake, ehimn(>ys were thrown to the s^uth : at the 
second, mantel ornament.-*, books in the library, fruit jars in the pantry, etc., were thrown 
toward the north. .Some hou.s<>s in the vicinity had chimneys and obj^n-t-s jwirtly turned 
around. There were two maxima in tlie j^hock, th<* lirnt being the stroiif:er, and the 
dire< tion of niovetttettt w.is frnni north to south. In the iwcand part of tiie shock the 
movement Pi-cined to be a twisting one. 

ChUtemkn (O. A. Waring). — At Chittcndcm Station evidence of a most Solent dla- 
turhaiico wn- fiHind. Tlie iMttuKe uf the fnrfiiian was mov<Hl .5 iticfies westwurd; an 
upright piano was thrown north wustwaril upon its back, and electric drop-light.s swung 
BO as to break t^^inst the ceiling. A lar^je frame di^ry building on underpinning was 
mnvnl :> fi ( t Tiurthward, as was a Fmalli i hqihling. The oil in a lart;e tank was 
tlirown soutiiea-stward, badly bending the tank and smashing the protecting shed. 
(See fig. 5S.) The railroad ofliee was not moved from its foundations, but the porch 
roof was jerke<l nearly off an<l a l,()(K)-pound safe \va'< thrown southeastwanl uixm its 
back. Three freight cars ou the side-track, loadol with bean.s. were tipt over to the 
northeastward. At the time of the shock a north-bound freight train was running at 
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about 30 milrs an hour, a short ili«tfinrc sniilh of tlie brulpr o\ cr (he Pajaro. About 
10 cars in the midtllc of the train were tlirown off on both sides of the track. The 
tnwk Alt the aouthera end of the Fkijaro bridge niik from 2 to 4 feet for a distance of 
150 yards, and between niiltmiilin aiul the hridp;c the track wm hvni in an S-shapetl 
curve in several places. The concrete piers of the bridge were cracked, and the granite 
eappings shifted as before noticed. (Sei^ pMe 65b and fig. 43.) There is much sulfur, 
oil, gas, and water in the hills here. A marked incrt u.^c was noted in the flnw of ciil 
and water, and more ga.s and sulfur becaoie associated with thetn. It is said tliat since 
the earthquake 16 years ago small diooks have been felt each spring, often severe enou^ 
to eraelc diinmeys, and a deep well beoooMB muddy 2 or 3 days before these occur. 




Fin. .ML— Diniiltuvnieiit of buiMliiK" at Chiltcndfn. 



Fifty-two diritinct shocks were felt tluring the day of April 18, and 32 that night. 
From 1 to 4 shocks were felt every day thereafter up to May 16, uj)d from 2 t«) 5 
oecurri 1 ly night. Two miles north of San Juan, Mr. Canlield's lious*-, at the foot 
of t' I ' ill.T 0.5 mile ensi of tlic fault. wn« niovc<! Itoility 2 inches westward, and the 
cluniat vs were completely thrown dt»wii; hut a IioUm' yards we;it of the fault, altho 
con.'^idorably ."haken, appears to .show the shock to have been less severe on that side. 

San Juan [d. .\. Waring). — Thr (own largely e.sea|Mil by virtue of Iwing on solid 
ground. A large inner wall at the Sun Juan Mi»>.Mon fell, but it wat> no dout)t weak, aH 
Other parte of the buildbg appear unhurt. Only one or two ehimni^ In this village 
fell, but in the Imttomdund betwM n San .Tnnn and HoUistcf the condition of the houscs 
indicates a heavier bhoc-k on tin- low ground. 

SANTA CLARA VALLEY. 

Information regarding the di.stributlon of intensity m Santa Clara Valley has been 
oontributod by a number of oliservers whose names are given with the paragraphs deal- 
ing with the re.^iK'ctive localities report n] upoii by them. 

Newark (F. E. Matthes). — Nearly all brick ami tile chinmeys in the village were 
broken off; the dh«ction of throw varied. Plaster cracked and fell in quantities on 
the lower floors of liotcls an-l srvi i al other buiMiri!?-'. Th' n' are no brick houses in (lie 
town ; and most of the frame dwellings showed no effect;^ of the shock. At the depot the 
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water-twik fell, the supporting trestle being practically demolished. The track suffrrcti 
a Blight shifting in isev«ral places north uf the village. Cracks opened in the ground in 
the vicinity of 2 small wateroourBcs, but on a lees extcDsive Rcale tban that noted at 
Alvarado. Some of thetn crost the railroad track. In every cfv<c they emitted the 
same blui-'^h saiiil fwitli the wutt-r) that had been found near the Alani«>»lft Sugar Mill, 
III one place, 1.5 miles norlhwi.Ht of the village, coni^iderablc water was still left standing 
in shallow ponds. According to neii^boriag ranchmen^ these ponds had not existed 
prior to the earthquake. 

CenterviUe (F. E. Matthtis). — The amount of destruction here seems greater than in 
the ndflhboring towns, but this Is in large measure due to the presenee of a number of 
poorly constructal brink hnuprp. All of thi'se had suffrro<l pcvon ly. thf wall? l^ inp in 
part thrown down. The bank builiUng was more seriously damagi^l tluui mast build- 
bgiB, the walls being partly demolished and the roof having caved m. With very few 
exceptions all the brick mi l (ilc» chimneys were broken off. Window panas broke in 
several stores. No cracks in the ground were found or reported. The direction of the 
shock was not agreed upon by lAe residents; according to some H was north-south, 

aeCOldlng to otlicrs f-ast-west. 

Mission San Jose (6. Lhrnian). — Nearly all chiinney.s were thrown down, and plaster 
in houses cracked; the direction of the throw of chimneys and objects being chiefly 
from north to south. Some objects were lotsted dodtmso, and hanpng objects were 
caused to swing. 

Jrxfingtm (F. E. Matthes). — Destruction similar in degree to that at Ccntcrvillc. 
Every briek house was more or less extensively damaged ; portions of walls fell in some 

instances, and cracks in biickw nrk were conmion to all. 'Hie large brick ami ptonc 
buildings of the Falmdalc Wincr>' sufYcred more severely tlian any, and large portions 
of them will have to be rebiuU entirdy. Only a few dumn^ were left standing in the 
village. Plaster cracked and Ml in large flakes in several houses. He upper Stories 
apparently suffered less than the lower floors. 

M^pUas (F. E. Matthes). — Ncariy all chimneys were here thrown down, a few, 
including a very short one on the d('|K)t, being left intact. Tliercare no briek buildings 
in the village and the destruction seems insignificant. The hotel slipt on its founda- 
tions, but was almost repaired at the time of the visit. A small adobe house m the 
southern park of the village was fairly detnolislied ; it was known to be an oUI and weak 
structure. A wuler-tatik and wind-n»ill were thrown (!«»wn, i^iipport and all, alxHit a mile 
south of town. They fell to the south. Another lank, iu>rlh of town, appears to have 
fallen to the west. Several other tank.s in this neighborluKKl were found intact. Ot 
the two bridges over Coyote ('ret!k, the northern one ^ ifTrri 1 Mune daiuat;e by displace- 
ment of end supports. It was unsafe to travel over at the Inne of the visit. The souUi- 
em brid^ was found intact, the end supports showing signs of but small movement. 

* (F. 1!. Matlhi >y Thf< tn-nnr- a-'vlniii, i < iii'--istinp of three tall and three minor 
brick buildings and some small frame structures, sulTereil very severely. Kvery one of 
the brick structures was damaged beyond repair and will have to bo entirely rebuilt. 
'Hie main buildmj^ were long, 3-story brick .^tnictnres oriented north and south, 
with large projecting bay window's at their north and south ends. These were destroyed, 
so that both buildings are ojiett at their ends. Tha fall of these walls caused the caving 
in of the roof, and the sagguig down in sonic places of tlie floore. Numcroui* lives were 
lost; in all 112 deatl being found in the ruins. The a«hninislration buildinj; wtis partly 
wrecked by the fall of its tower, which cra.>-hed thru the roof and all the floors, carrying 
with it a number of people. In nearly all easels the north and south facuig walls were 
thrown out. while the east and west fa<'ing walls were, as a rule, belter preserved. The 
shock seems to have been north-south principally, judging from these data. 



Digitized by Google 



laOSEISMALS: SiaTRIBirriON OF APPARENT INTENSITY. 



281 



Tlie tall brick dumney of the engine house (100 fc rt high) broke off 20 feet above the 
ground jitk] frll in a norlheaiiterh' (lin-ction, without toucliinfj any other Ftructurc. 
Frequently window-panee remained unbroken in the lower parts of walls whose upper 
parte had been oompletdjr demolMied. (See plate 106a, b.) 

The extent of the drptructinii is in somn nioa^ure due to the use of weak mortar, the 
bricks having, as a rule, fallen separately rather than in aggregates. It is bdievcd that 
wdl-btult buUdingis wo\dd not have suffered such wholesale deBtraetion as waa witneseed 
here. 

Alviio to MUpitas (G. F. Zoffraan). — Evidences of the earthquake at Alviso are 
shown only by fallen chimneys and cornices and hf cracked walls of the brick ware* 

houscH. No buildini!^ wi driii<)li.shed and liMlc serious damage of anj' kind was to be 
notoii. From 1,500 to 2,(KM) feet we^t of the bridge over Coyote Creek, cracks cross the 
road in front of the Boot ranch-house, and several of theni occur in the road leading to 
that house. (Plate 140o.) Some ctf these cracks arc about G inches wide and have 
a general bearing of N. 13'^ W. InimcdiHl<4y after thf rarthqtiako, wntcr flowefl from 
some of them and brought up sand, which was heapt up aix)ut 6 inches high. The water 
ceased to flow after the second day. 

Nt'iir the (!\M'llin^ liousp on tlic I?oot place, the ground .^rttlod 11 inrhns on the rast 
side of the crack. The hssurcs past under the corner of the dwelling house and the 
buUding was partly thrown from Hs foundation. The edlar beneath it was filled with 
water to a <lppth of from 2 to ?> feet. There is a capped artesian well in the yard of this 
bouse, and about this well is a pool of water 12 feet across. The west side of the pool 
was lifted 1 foot Ugher than the east ttde, snd fish were thrown out of the pool. A 
hundred feet east the fissures past under the bani, and the ground settled on the west side. 
Water flowed from cracks in the yard and pile<l up sand 6 inches high on both sides. 

People living near Coyote Creek state that the water rose between 2 and 3 feet im- 
mediately after the earthquake ; and up to April 26 the water in this stream had not 
returned to its normal level. At tlie bridge over Coyote Creek, on the Alviso-Milpitas 
road, the concrete abutments wore thru.'it iuwiiiii toward each otiier about 3 feet. A 
pile driven in the middle of the stream, which had been eut off bdow the water-level, 
wa.«! liftcrl about 2 feet and now rises above tlie water. 

About 150 feet north of this bridge the banks of the stream cracked, the fissures 
running parsUel with the ehasnd and the land on the creek ride slidrng toward the 
stream. (Plato HOa.'^ Wr?t of the stn aiu, in an a<ljoinino; field, water rising thru 
cracks built up many craterlets of saud. (Plate 143a.) Rc:adents of the vicinity state 
that the wator rose 3 or 4 inches above the tops of those eraterlets idiile tbxif wen 
being formed, and that U ceased to flowtowanl the end of the seoood day after the 
earthquake. 

Ln the road running northwatd along the west side of Coyote Creek from the bridge^ 
many large cracks ojK-ned. Five hundred feet north of the bridge the cracks were 2.5 
feet wide and 3 feet deep when the place was \ i»itcd .\pril 20. Farther north the cracks 
\yere very abundant, iiioHlly parallel with the road, and some were 4 feet deep and 3 feet 
wide. A quarter of a mile north of the bridge, the whole road was shoved eastward into 
tlie channel of the creek, and with it a large number of willows and cottonwood trei'S 
that grew along the banks. Just south of this place the roa*l was broken up badly for 
a distance of 300 feet. One of the largest cracks in the road was 5 feet wide, 6 feet 
deep, and njore than lOtl feet in length. The bearing of the fi.'ivsure^ at this place was 
N. 23" W. For the most part the principal features were approximately parallel with 
Coyote Credc. 

At Mrs, North Whitcomb's ranch, r.n the ponth =ide of the Alviso-Milfiitas rn.id, be- 
tween Coyote Creek and Milpitas, the prune orchard was cracked and the ground shifted 
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at several places. The ranch-house, of concrete with a wcxKlcn upper story, was cracked 
across the northwest corner and settled sUgbtly on the northwest side. In the back 
yard were fiasures 1 foot wide, running «bout N. 13^ W., with ft downthrow of 1 foot on 
the MSt side. Sotne of the prune trcen in the orchani are 2 feet OUt of ilinenMat, and 

some as much as 6 feet. The lateral <li.«placcinent here shows a relative movement of 
the south side towartl the ea-st. C<>n.-*iduruble sand was brought up by wati r flowing 
from the cracks in this orchard. 

In the towTi of Milpifu- all tin (•liimncv« wrTc Ihronn tlmvn. lis wr>ll as 3 frame build- 
mgfs. Tlie hotel fell from its uiiilerpitining an<l t^auk ijo^lily abtjut 3 feet. The streets 
war it were not disturbed. 

Warm Sprhujs >(\, V. ZiifTtiKiiiV — The Warm Sprin>;s Hotel, a Imp' 2-stnn- builiN 
ing, was but slightly damaged, only a little {faster falling. No building were damaged, 
beyond the fallinf; of two eUmneys. 

Mili'il<i.^-Siin Jifsr Rnntt ((J. F. Zoffnniiil. — Alvnit 0.,' milr s<itith of Milpita--^, (in the 
Milpitas-iian Joeie roa<.l, cracks were formed across the road. They did not, however, 
appear to have any definite direction, and were so mnall that no lateral movenMnt ww 
discernible . At the County Alms House, about 1 mile atmth of .Milpitaa, two ch una e y 
were thrown down and con-siilerable pla.st«T fell. On the north side of the bridge which 
crosses Coyote River, on the San Jose-Milpitas roail, some cracks were found but they 
were evidently cau-swl by the sliding of the banks. Tlie bridge was not duOMfg^ 

The damage in the section of cnuntry lyini: bctw. ! u Mtl[>itas and San Jo^e was nearly 
uniform. About 90 per cent of the chimueys were thrown down and in ail houses that 
were plastered eonsicieraUe plaster fell. Artieles in the houses were thrown over, and 
iiun-h ■vi'or and milk waj! spilt, altlio it .IfT--- nni nppmr to havf Uvu in any partic- 
ular direction. Cracks like lht>se which were oljserved in the ground on the Miipit&s- 
Alviao road reappeared on both sides of the Gojmte River at intervab all the way to 
S:\n .yo^c. .\lfh'i thry omir in a trenrnd in itili->oiitli dirrrlinn. it s<s'ni''= probable that 
their ori^u was due to the unstable condition of the alluvial ilepusits wtiich underlie 
the valley. 

Alum Riick Road (0. F. Zoffman). — Starting from Snn Jose anil going towani Alum 
llock, it was observed that the shock had decreased from an int(>nsity of IX at San Jose 
to an inteasity of VI at Alum Rock. No cracks were foimd Ix'twcen Coyote Creek and 
the mountains, but in the valley at least 90 ]H>r cent of the cliitiui^a were throvMi. At 
the mouth of the Alum Rock canyon. » eount nf the fallen chimueys reveale^i the fact 
that the jx-rcentage ha<l tlro])t to 50. Ai .\iuin Rr»fk no chiumeys were damagiil uor 
had any movable objects bi'cn ovcrtumod, altho tlie water in sulfur baths had aplasht 
up about a f(»ot on both >iilr-. 

Calaveras Vailey lo hU'ergrcen niul ticinily id. F. Zoffman). — Going from MUpitas 
toward the Calaveras Valley, ehimneys wtre all throa'n down on the flat lands betweeo 
the village anil the foot of the grmb It'u.tini: "V' r tlw ri Il'c to Calaveraf^ ValK y. 

In Calaveras Valley all the brick chimneys were thrown down, tho there were only 
a few in this valley. No damage to housri! is reported. Mr. HadscU, in charge of tlw 
property of the Spring N'lilley Water Company, which has Ijcgun to construct a dam 
at the north end of the valley, states that tliere w:).-< no .shifting of the strata in the tun- 
nels, and that no damage had bfcn done the property. 

Between this place and the head of .\lutn Hock Canyon, the rcndents states! that 
cracks appcare<l across the roarl in several i)I;ices; but altho this was in the proximity 
of the Calavenus \'alley fault-line, which pju-^srs thru this region, it was not i><js.sible to 
verify their statements. Mr. Kobert liiglesun. who lives in section 22, on the ridge 
east of ('nla\i ras Vallry, reports that the shock was not severe flmre. A Inntr t-Iciuli-r 
bottle standing on a tabic in his house full over, but a lamp on tiie table was not upeel. 
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A. Apiew't Isitas AiTlam. Nonh end of ftmale wardi. F, E, K. 0. Pbdu Boildlng, Su JoM. 




B. Agne*'i lotue Atylam. Hortb lid*. F. E. M. D. Hall of B«c«rd>, Baa Jom. 
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Water in a honfrdrou^ spilt out, and tKe traea waved as if there had beoi a wind. 

TIk- cartluiuiikf' con^^islci! of two soparato sliockp, ficc(iiii])jiiii('il l)y a roaring ^^mInd that 
seemed to come from the north. iSpring^ near his houi?e became muddy after the shock 
and renuuned so for 2 or 3 days. The flow of the springs increased to about four times 
the usual amount. 

Along the road down Ponotoncia Creek, a considerable amount of debris had slid into 
the road, in many plaices obatrueting all travel except for pedeBtrians; but no e'vndence 

of cracks could be found. 

Til (I>o region bi'twcoii Alum Rock and Kvergrmi, aV>oiit r»0 {>or cent of the chimneya 
were thrown <lown, but nono of the buililings were iiiutcriuily damageil. 

Aethe Santa Clara Vdley wiu* once more approadu-d, the int ensity of the shock pc> 
crptihly inrroa5r>d. At Evergreen, about l.-l Tnilcs from the foot-hills, oonsiilcnihlf dam- 
age wan done; all the chiumeys, all the roa<l tanks, and nearly all of the wind-mills in 
the nmghborfaood fell. None of the houses were demolished, but sosne were shifted on 
their fnnndations. 

(H. II. Jolmsoo.) — The Pierce ranch-house, 3 miles southeast of Evergreen, was 
badly shaken; plaster and ehimneys wwe down and mueh ehinaware was broken. This 

house is on tlir pnivd of tlic large alluvial coiic-? which have \>ccn Ijiiill out, along the 
southwest face of the Monumcot Peak Range, where the stream debouches upon 
tiie plain. A water-tank fdl ntHtheast and southwest where tbe Ttolly road crosBes 
the Coyote River 1.5 nules northeast of Oak Hill Ccmcteiy. 

At the Mayne ranch, 3 mtles south of Oak Hill C-enieterj', where the New Almaden 
Railroail crosses the Downer roarl, water from tanks and troughs was spilt in a north- 
west and southeast direction. To the west of the Mayne ranch, at the Downer ranch, 
a water-tank fell to the west. Mr. Downer said that milk in pans was spilt in the 
same direction. 

At the Pooeelet rajich-h«)use, on Llaga«» Crtn-k, 7 miles southwest of Madrone Station, 
only one chimnry fell ami no dishes were broken and no clocks stopt. Thi.« place is 
only 3.5 miles northeast of the fault-liuc and Ls situated directly upon rocks of the Fran- 
ciscan aeries. 

The Saun<l<'rs rimch i^ ■?,5 tniles soiithwesi of ^!a<1^nn^. nn thn Maflronr' marl. The 
shock was quite heavy at this place; the chiiimeys were thrown down, dishes broken, 
and portions of what appeared to be quite solid and massive rock outcrops were thrown 
from the steep hills near the house. South of the Saunders place, 1.5 miles, a water- 
tank was thrown down. 

Santa Clara (G. P. Zoffman). — Nearly all the brick chimneys were thrown down and 
most of the brick buildings were damagiHl. At Santa Clara College the rotary motion 
of object.s was shown by Ihe turning of statues in the eha[K'l thru an angle of ]W. In 
the library of the saim institution four niarhlo statu(»s, with s(juar(' ba^jcs, ftU iu three 
different diri'< tion?; one faeing 8. 87° W., another facing N. 87° E., fell toward each 
other, while the others, facing. rcsj>ectively, N. :i° \V., S. ;j° E.. Ml N .1^ W. Profes.sor 
RicardfOf the Science Departnient of the College, htatisi that the vertical movement threw 
a wind-giaee out of a socket a foot deep, this was the only evidence at the CoOege 

of vertiral inntinn. 

Cemelerias (G. F. Zoffman). — A coiuit wa^ niatle of the number of tombstones thrown 
down in the Santa Clara Cemetery and the various directions in which they fdl were 
noteil. From thrsi' ol (-wvations it seems that the shock wiu* .•<lightly more intense 
toward the easterly direction than toward the westerly. Twenty-five beadstoDes were 
down and their respective directions of falling were, 3 N. 17' B. ; 1 N. 32* E.; 1 N. 37° E.; 



2 N. 62° E. ; IN. 77° E. ; IE. 17° S. ; IS. rxS° E. ; 6 S. 28° E. ; 3 S. 23° E.; 18. 3* E.; 
1 8. 37*" W.; IS. 42° W.; 1 N. 88* W.; 1 N. 73° VV.; and 1 N. 13° W. 
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At Oak Hill Cemetery the larger percentage of tombstones fell in an easterly direction. 
Out of 34 monumcntH overthrown, 21 ft*U toward the east or nearly so; G toward the 
west or nearly so; and 1 toward the north or nearly so; 3 fell northeast, one fell north- 
west, 1 fell southeast, and 1 fell southwest. Out of 6 round monuments that were noted, 
4 fell towrinl the east, 1 northwest, and 1 north. Since these amlA fall in one direction 
as quickly a-s another, it is evident that the greatest niovemeut uf the quake must have 
been toward the cast at this particular place. 

At the Catholic Ccnii trry, fibout halfuuy Ix twren San Jose and Alum Kork, only a 
few niuDUuieuts were ovcrtunied ; they tell as follows : 2 uurth, 3 bouth, 1 northwest, 2 
tut, 1 iraBb, 1 KNitheaBi. 

San Jose (G. F. Zoffman). — The earthquake threw dowTi many brick an ! stone 
buUdings (plates lOSc, d, 10D.\, 110b, 111, 112, 113), and with the exception uf 4or 5, 
damaged dD the rest of tho brick buildingis, more or less. (Flato 110a.) The damage 
done to frame lueses was proportioiuitely far Ir.->. Forty buiKlings were counte<l, 
however, that were thrown off their foundationa and damaged to a greater or leas extent. 
In many instances these buHdm^ were completely demolished. (Flftte 109b.) Ku- 
merous wind-inills aiul tanks ca|»izcd, while at least 95 per cent of the brick chimneys 
thruout the towTi fell. Movable objects, such as pianoi», were in ma<t coivs wheekn.! 
out into the rootn, but there did not appear to be any geiH ral direction in their displace- 
ment. Water and mud in many instances are reported as having spurted from the 
artesian wells, but in a few days they ri'suined their normal condition. Tlic i)liito-gla?s 
windows on the south side of First Street were cracked much more than tho*ie on the 
north side. Tins phenomenon was not noticeable on the other streets. 

Data were obtaiueil of the direction?! in which the chimnejs fell thruout the town. 
After the data were collected and tabulated as shown below, it became evident that 
ehimneya usually fell with the dant cS the roofs. 

In order to group the direclions in which chimneys fell, the circle was divideil into S .'^< c- 
tors, of 45 degrees each, starting from the bearing of First Street, namely N. 30° W. 
The general directiona of these seetors are : N. 15^ E. ; S. 15** W. ; S. 75" E. ; N. 75* W. ; 
N. eO'^E.; N. 30* W.; S. 30° E.; and S. 60" W. Then the direct ion of the falling 
of a chimney was taken according to the sector toward which it fell. The streets in 
the main part of town nm cither jiarallol or at right angles to First Street. Since the 
bearing to First Street is N. 30° \V., that of Santa (Hara Street (at right angles to First) 
is N, E. Gcnrrally the slant of tlie roc»fs of the houKc* that face these two streets 
will be N. ;>0^ W., S. 30° E., N. 60° Iv. an<l S. (50° W., ri'siH-clivcly. It was in these four 
general directiona that the greatest number of chinmeys wae thrown over. The eight 
general directiooB are as diown on the following table: 



XMrrrftoM «/ tkrov of rhimne;/*. 



Dtraelioo*, 




Um uf ^tmu 
rkmmrr*. 



IVtcnitaci. 



Out <>( ITIO 
diatniwy*- 



N. 15» E. 
S. 15' W. 

S. 7.r K. 
N. 7.r W. 

N. CK' i : 
S. :Jii \V. 
!*. .-Ml' K. 
S. GII*\V. 



52 
43 
87 
69 

I7H 
M 
S2 

141 



7.3 
6.1 
12.3 

9.7 



11.5 
19.8 



222 
1S4 



172 



11.1 
«.2 ' 

ii.a 1 




IS 1 



312 
317 

t17 

430 
313 




10 1 

1I.& 

11.7 

I. V4 
15.5 
15.9 

II. « 
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f E. C. ,Tonos.) —There was only one broken gas main in Ban Jose, caused by the high 
wall of the building falling over; the bricks penetrated thru the soft earth to the main 
Mkd broke it. At the gas station, the brick retort house was very badly damaged. The 
north and suntli f:a1>Ie ends fell oui. TIic Ijiick work at all 4 comers loosened for about 
10 feet down to where the roof iruss*>3 are anchored in the walls. The superheater of 
one of tlie gBMnaking machines settled on the south ride m thet it waa 2 indm oat of 
plun)b. The weight of this macliine u about 78 tou. £k>me of the cast-iron eomue- 
tioos in the building were broken. 

The purifying house, slso of brick, waa totally destroyed; all the -walla and the roof 
collapsed, carryinti tlit" niai hinery to the ground and destroyiiif;; it. The relief gas- 
holder was full of gas at the lime of the earthquake and was badly damaged. Two of 
the cast-iron coltunns were broken off m several jdaces; portions of the nuling fell thru 
the crown of the gas-holder, permitting the gas to escape. The distributing holdtf 
was thrce-fourtlLs full of gas at the time of the earthquake. Tlte movement threw about 
12 inches of the water out of the holder tank. The carriagos on the lower section were 
all broken, these Ixsing of cii-st iron. The upper carriage.s, made of wrought iron, were 
straine<l but not broken. CHjn-iil( ring the violence of the di^tuilnuier at this point, it 
is surpri.sing that the mains did not suffer more than they did; but the breaking off of 
pipes in tlu' tmiMings and the crushing of meteis under faUisg hoioses neeessitated shut* 
ting off the gn-s thruout the city for 24 hourp. 

(VV. S. Prosser, C. K.) — Over the Sau Jose area, as a whc»le, the wreckage seems^to 
have been tiirown in all directions; but in certain placea some slif^tsystmn vppein. 
Tt SCI ri>^ ploar that no st-itrmpnt as to dirrrtion. amount, or even duralion of motion 
applies to more than a limited area. The only clear cases of rotary motion seen by me 
were two cases near my home, 2 miles northwest of the centerof town. One tank-house 
turned exactly lialfvvay round, as well as upside down, and one chitnney turned about 
4 inches, both in the direction of the handa of a clock. Both rot ;ir}' and vertical motiona 
were felt by many, however.* About 500 yards from me is a square brick fence-post 
7 feet hi^, of whieh 2 feet moved about 3 inches to the southeast (S. 44° £.) ; or rather, 
the bottom moveil the rever.se way. On Stevens Creek road, leatline; ponthwo^t fiom 
Sau Jose, 5 or 6 water-tanks on the roadside fell. One of tliesc seemed thrown to the 
nortiieast, but others were twiste^l and si ni t red as tho by a mixture of all motions. In 
some places most of tlif buildings, perhaps, fell to the north or northwest. In China- 
town (north of San Johc) it was the north and south brick walls that fell. In San Jose 
most of the docks on east and west walls did not stop, but many of those on north and 
south walls did; showing an oast and \vi'>t motion. The brick 7-foot wall around the 
yard of Nfltrc Dame School in San Jose, on the northwest side, fell ; but that on the south 
did not, altho it was cracked. The streets in the central part of San Jose run N. flO" E. 

The ami unit of motion differs greatly. In many cases briek work seems [{> show a 
sharp blow of 2 inches; sometimes more. The inside east and west wall of the City 
"BaSi has a eradc of 4 inches. The front of La Mott House (east and west) moved in 
some places 2 inches, in others 4 inches. The ma-ster clock in the Western Union Office 
(on the ground floor of a large brick building, and on the cast and west wall) did not 
stop, but the pendulum struck both sidejs of its case many times and with great violence, 
battering off the varnish. It is long (probably beats seeonda) and had to move about 
4 inches more than usual in order to strike the case. 

About 5 miles south of San Jose there were said to be two tubs of water on the ground 
a few hundred yards apart. No. 1 had most of the water splasht out, but No. 2 ap- 
parently had lo«t none. No. 2 is m-arcr the hill-?, aii^l bi drock is nearer the surface. 
The oil tank at the comer of Stockton and Polhemus Streets, 1 mile northwest of San 
Joae^ aplaaht over. Many water-tanks did the same. 
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Several good obKcrvcra out of doors arc positive that tliu noLsc U the quake came frutu 
thft southeMt and died away toward San Franeiaeo. In Um aftismooii of the 18th, my 

wife heard the noise (jf a ^Ikx k and calltHl out before we (dt the shock itadf. The noiae 
seemed to come from the south or Bouthoast. 

Many persons saw waves m the ground. Sifting out cxa|iy;«THtiun.s, these appeared 
to be rather more than a foot in height. Tin I>i>t ob.'stTVfr estimated the distance from 
crest to crest at 60 fi-et, otheni at much less ; l>ut I think the waves n)U»t have been 
greater, for there is no evidence in long brick walls showing any sucli vertical cracks as 
Would have been producwl by short waves. 

Six miles southwest from Saii .losf. a }j(i.wl f Jwcrvcr des<TilxNl the wave;* .t" parallel 
with certain tree-rows which arc nortliea.«<t anil southwi'st . and statotl that the waves 
moved from liim at right angles to the line and toward San Francisco. Six mllca north- 
west frnni San .Insi', ,i man looking Houth saw the waves (whirli h< tliinks were ea.«t and 
west) coining toward him, and heucc toward Saa Francisco. About the middle of 
the quake these were met by other waves, and the whde surface resembled hilloeks, 
or crotw-sea^, whil.' tJu- ■tn c -ti>]>s wavcil wililly. Tn tin- man southwest of San Jo«e, 
however, the tops of the trcc^ were almost still, while the trunks waved sinuously. Near 
me is a pieee of ground 10 l>y 30 feet, raised about 7 inches; while about 150 feet south' 
ea.st of this is an area alM>ut a yard S4|uare wliich dropt 6 inches. Possibly these icpre- 
sent the crest and trough of an earth-wave. 

I estimate the duration, I think clos<'ly, at between aii and 60 seconds. 

TliL- Wi lls of the vicinity socm to 8iu>w slightly increased flow. One 80 to 100 feet 
deep has been a little roily since the quake, and one near San Jose was reported as iiaving 
increased the day before the cpiake. 

(M, OaonoU.) -On the farm of Mr. F<i\, ;i miles north uf San .losi , die water pipe of 
an artesian well \va>' broken ofT (K) feet below the surface ami l arricil by the heave of 
the land in a northwesterly tlirection 4 feet from it^ original jxjsition. 

Cmmly road totOk ^ Stm Jme (H. R. Johnson). — At Sehutsen Park, 2 miles aouib- 
eaat of San Jose, the sbnrk \va- frtt tuiiti v, m n ly. 'llie n»atl house was badly shaken, 
but very little gla^ware wati broken ui the bar-room. A i2,00()-gaUoa water>tank was 
shifted slightly on its foundations. At this place the first part of the shoek was thought 
to be quite Wjiht and the seconil part heavy; the general mution was said to be from (iv^t 
to west. At the &-uuie house, farther southeast on this same road, there was baiUly any 
damage reported. Even plaster in houses did not fall. There was also little damage 
at the bouse 0.5 mile southeast of \]u>. .>mile house. The chimney did not fall, but 
dishes and lamp-shat^les were broken. Ihe movement was tbou^t to be northwest- 
southea.st in diri'ction. 

It was statetl by Mr. Russel, of I'^lenvale. that the slun-k was U(^ter there than at 
San Jose. .\ well-const nu t i d brick building, which wa.-* built 3 years ago, had the 
roof loosened and the end walls were cracketl. About ii.5 n»Ue-s i»outhcatit of the 5-nulc 
house at the Van Every ranch, a chimney fell, plaster on the first floor waa badly 
crackeil. and furniture slid around upon the floor. Water was spOt from a tank and 
a water-trough. 

Just northwest of the 12-mtle house, where the county road ctosbfs to the Fisher ranch, 

there were cracks from 2 in 'i inches wide in the eciarse gravelly lK)ttoiii uf tlie Coyote 
Kivcr. There was eviileacc of water liaving been cjectcil frotn these cracks, as there were 
heaps of clean, fine material surrounding small orifices. It was said at the nneh-house 
ttiat muddy water came out <if these <)|>eiungs fdlowing the shock. Half a mile sOiitlH 
east of Fishej-'s, a water-tank was down. 

Half a mile south of the 15-nulc hoase, the Bamliart mneh-liuu.se, which was set upon 
wooden undeipinning, waa thrown from its foundatuw, so that it rested directly upon the 



Digitized by Google 



I808Bl8irAL8: mSTRIBUTION OP APPARENT mTBNBITY. 



287 



ground, 4 feet farther north than its proper |dace. An vid bun and water-tank were 
uninjured at this same place. 

A quarter of a nulc soulh of the I Vinilc house, on the comity road, a water-tank was 
thrown down. r!i>intr 3 niil'-^ ?i'irthi«a.<t frotn the IH-mile hou.se, Webber's old ranch- 
house wiii* vi.^iud. Hi re bjiU : li i , piletl in u ham was shaken down and doors leaning 
agaimit the houne were thn^vn fniiii tin ir position. Water in both the enek (Coyote 
River) and a well \vn> muddy after tlu' sliock. 

(H. 11. Johnson). — (Joing northeast thru .San P\'Upe Valley to Smith Creek Hotel, 
hoidly any evidence was seen of damage from the ^oek. At Smith Creek Hotel no 
chiriM nor [ihi^tcr was hrnkrii, hut two chimneys wore thrown down. 

Lo)s Galos to (lilroy (G. A. Waring). — Near McriUiati, '6 miles wciit of San Joee, several 
eottoges were shifted from their foundations. AH watc»«-tanks on opc» frames fdl, hut 
thor^e that weif boarded in stood. The w.'id r hecunie muddy in .s<neral wells. One 
lady reports .seeing waves traveling southward along the driveway, utui a man reports 
sedng a heavj' wagon move 4 or 5 feet back and forth several times, along the driveway. 
The shock began violently and ernhnl su<lilenly. The inten.sity diminished uniformly 
from Meridian towanl Campbell. At Camplx>ll, G8 per cent ( ol out of 89) of the cliimnesrs 
fell, but the pla.stering in the hoases wa-* not liadly injured. From Campljell toward Los 
Gates the intensity slightly increase<l. At Los Gatos 78 per cent (67 out of 80) of the 
ehinuieys fell. At tin- distillery 4 miles west of Los Gat(»s eonsid. ndile <lamnge wiw done. 
The .s<'Cond floor was moveti about 18 inches toward the nortlieaat, causing the wall to 
bow out on the northeast mde. Many of the large vats holding 2,000 gallons were shalmt 
off their supiKjrts and !*everal were broken by the fall. The shock in Los Clalos, however, 
was not so sudden as to cause serious injury to brickwork or plastering. The business 
port of the town is built on 40 feet of gravel overiying shale. Only two stones in the 
hdn Gatofi Cemetery were sliifted. 

At Ahoa the shock was of about the same iutcmuty as at Los Gat<JH. Milk in pans 
was neariy all thrown to the north and south. The Morrdl house (see plate 107b), 
near Wri^t Station, is directly over tlie fault and suffcretl more than any other place in 
the vicinity of Wright Station, tho at least '> other buildings Ix'lwei'n Patchin and Sky- 
land were badly wrecked. Going from Los CJntos toward Exienvale, the shock was some- 
what lighter than at Los (jatos, judging by the effect on chimneys, plastering, and mov- 
able oltji c ts : hut at Edcnvale it was a little stronger than at IjOs Gatos, as shown by the 
damage dune to the large brick canning faeiory. All the walls were badly cracked and 
tho tops of the walls fell. The top of the fire-wall above the roof was sh^en down. 

Continuing tn the southwest thru Coyote, it was alwut the same as at l/os Gatoa, 
diminishing a little thru Madrone, Morgan Hill, and San Martin, where it had about the 
same intenmty as at Loe Gatos. Near Coyote a man reports having seen a northwest- 
.Koutheast fence move in wfwedike fn=:hinn, he»nnninp nf the southern end; and he heanl 
a noise (X)ming from the southeast and t>eeniing to pass over him. Another man driving 
akmg the road near San Martin, heard a roar and his horse became frightened, before the 
shock came. Cloud.** of dust iirosc in the roa l and the creek near by was rendered muddy 
by the shock. At Morgan Uill about (H per cent (IS out of 28) of the chinmeys fell, 
and a 1-etory concrete-Mock building tras badly damaged, the whole fnmt having faUen 
out. A 2-story n't-nforcei 1 c<incretc-l)lo<'k building was not damaged. 

At Bucker, 3 miles north of Gilroy, the shock seems to have been about the same. 
The school building was badly damagtHi, and several witidow.s were broken by the LvvidLing 
of the frames. At Gilroy nearly every chinmey fell, fir( -walls of brick buildings were 
thrown down (plate 11 Ia, n), and .shelf goods were largely shak in down. In the Masons 
and Odd Fellows Ceuieterj', out of 120 stones over 3 feet tall, 31 fell. A cylindrical shaft 
fell northj and a square one fdl south, but all the rest feU eaiBt or west, tho the tall slabs 
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necessarily fell etu^t or wosl Ixcause they faced east. Two marble diafto about 8 fieet 
high were broken oil h&lfway up, the lower part and base being unahified. In the Oatli* 

olic Cemetery 10 j^tdtira out of H? fell. 

Ill ihv liillii IjetwcLii Luri Ciatub and (jilroy the shock seinis to have lx?en eomewhat lees 
Bcverc. At the New Ahuaden mines, the tc^ of 2 brick furnace chimneys, about 50 
feet tail, were broken off; but the furnaces were unhnmied and the undct;ground work- 
iogp unaticctcd. About 7U i>er cent (lH out of 23) of I lie chimneys in the settlement here 
(Haeienda) weire broken off. A loud noise like thunder Is reported to have traveled north- 
ward down the ranyon , disi inctly j irece. linR the shwk. Thi* tuw often been heard linoei 
Becmingly underfoot, even when no shock has been felt. 

Southward from New Almaden thru the hills the houses on aOuvial land suffered notiee* 
ably more than (hose on more <<:iVu\ ground. From Uvas westward to the summit, the 
intensity rapidly rose as the fault waa approached. Two niiles west of Uvas P.O., and 
half a mile cast of the summit, an esst-and-west stone wall, built of loose botildos, was 
thrown mostly northward; water was thrown from trougli-s towanl the north; and all 
streams were muddy for 2 days after tlie shock, while in wet places there was a noticeable 
sett ling of the ground. 

Southward from New Almailen along the ea.'^lem piile of the valley, the shock uniformly 
lessenwl in its intensity tlmi Old Gilroy and San Fclijie to Hollii'tcr. At San Felipe a 
large stone cheese factory was not damaged, except for u few cracks. Tli • liike 0.5 mile 
westof the village was considerably stirroii up, and water from a full road t^nk was thrown 
fiO feet across the road. A con.'sideraMe rumlile was heard all ilini this region; one per- 
^n says it c&uie from the southeast, traveling down the valley; another says it came from 
the southwest. 

Along ilie railroad (raek from Gilroy to Sftr£ren1. nearinf; the fi^iilt, the intensity roee 
considerably, but the motion was a slow, swinging one. Water was all thrown from 
reservdm, and trees swayed vi<dently; but plastering and shelf goods suffered fittle. 
At Sargent all loose objects were thrown about, but no buildings were shifted. 

(A. J. Champreux.) — About 90 per cent of the chimneys in Gilroy fell, the prevaUiog 
direction being cast and west. No frame houses were thrown off their fotmdations. 
Brick walls were damagwl at the top by the fall of 8 to 20 cours<>H of brick. Most of the 
plastered hou.ses suffered by the cracking of pla.>^tor. No cracks were found in roads or 
pavements. At the Cemetery, about 50 per cent of the monuments were overthrown. 
Of the fallen ones, 95 per eent were thrown in an east-west direction. AU monunuMts 
overthrown had square bases. 



IloUister (G. Waring). — At liollistcr (pkte 114c, n) the chief daiuage was to the 
Grangen' Union, the Rochdale store, the Catholic school, and the fire-house. The two 

stores were jxmrly built , however, with large rooms unsu[)iK)i1eil by pnrtition,s or eolumnis, 
while their shelves were heavily laden with goods. The school was on tall underpinning, 
very slightly braced, which aUowed the building to lurch northward and settle to the 
ground. Un.«iup{)orted imrt.s of the (ire-luiu-se wuIIh i2 bricks (hick) fell outwanl, but the 
portion braced by posts and tic-rods was unliurt. Sii-xty-fivc out of 123 chimneys fell, 
or 53 per cent. Several locktil doore were thromi o|H'n, in one case the bolt being broikHi. 
One old seltkr remembers when the bu.siness j^art of Ilollister wa.'^ a .slough. An artesiaa 
belt also passes thm the town, \\hie!i may liavc affected the intensity along its path. 

(A. J. Clianiprcux.) — rraeutall) ull Liiiuineys fell, (he prevailing direction being east- 
west. (hiL frame hOUSe, " School of tlie .Sacred Heart," 2-story, w.'us eoinpletcly wrecked. 
The foundation gftiVe way in the front part of the house, aUowiog the floor joists to drop. 
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This house was on tlio outskirts of (own and on sandy soil. No other frame house was 
damaged. Two brick buildings, of poor construction, collapsed. The outer walls gave 
way, allowing the interior to dmp. 

(James DaviN/) — Two shock? wrrp fflt, of wh'vh \hp soeond was the strnnser. There 
was an interval of 3 or 4 second.^ oi le.<.s motion iH-twci'n tlie.sc' maxima. A rumble pro- 
ceded the shock by a second or so. In my hou.se a [liano and other heavy objects were 
moved on a jiolishef! dimr so (hnt the north eml.s moved 2 or 'A feet out into the room 
farther tluui the MiUth end^:. I wa^ standing at the time of the heaviest shock, and was 
thrown from side to nde in a north and south direction. People here all agree as to the 
north aiu\ soiilh <Iirrftinn of the tiidvi'iiicnt . Musi chiMineys fell nnrlh, hut some fell 
cajit and west. Pictuj-cs on east and w«'.st walls, hanging by iunglc wires 4 to 6 feet long, 
swung from 3 to 8 feet along the walls, leaving distinct Bcretches. Hctures similariy 
hung on north and south walls .•»in)ply jioimded back and forth, leaving punctures in the 
plastering. Water-tanks seem to have fallen to the north always. Three brick buildings, 
each 2-etor>', 1 old and 2 new, went down flat, and 2 othcta wen badly damaged. Wooden 
btnldingi in geoeial were not damag^ except thru the fall <St ehimoeiya. The Oatholio 
convent, however, was injunxl. 

There were no changes in the gn)und at Ilollister save s^cmt' ."ilighf eraclcs in the vicinity; 
but a small [wak near Santa Ana showed a landslide down its sttn-p face, plainly visible 
nt n rlistniuf of Ti mih s. A huge rock, roUing down a hill m Santa Ana Valley, cnuthud 
tiiru a house an«l killed a man. 

(J. N. Thompson.) — All brick buildings were tlcstroyed or Iwlly dama^. There were 
2 phofks, lading in a!I about r>n .s«'Conds. The tirnf a]ijn an il to bi- north and soutli, and 
the last part uf the tHTond shuck appeami to l>e a twisting tnotion or a clumge to an cast 
and west motion. My chimneys fell first, and neeily to the south; then at the last 
motion my wind-mill and tank fnll fn the west. The most riainape wa-s done at flic close 
of the \mt vibration. A sideboanl against a north wall was moved several inches to the 
south , and a clock on the same wall whs thrown to the south. A bed against the west waK 
moved several inches to ( he eaj^t. 

From HoUi«ier to iktn Benito (Q. A. Waring). — The effect of the shock upon alluvial 
soil is very not ioeable. In the hilh toward the Stayttm Warn the shoek was m feeble tliat 
it was not noticeil by some jK'ople. Tfuu Brown's, Loa MuretoS, and Quicn Sabe Valleys 
it wa.s generally m\y sufhcient to throw the cream from panf of milk. The often repatcd 
storj' of the man who was killed in Quicn Sabe Valley, by a rolling bovdder crushing hia 
house, is not to Xw accepttnl a.s a nieasure of the intensity. Several loose rocks were 
shaken ilnwn in the neighlx>rhood of Santa Ana peak, and springs increased their fl.ow; 
neverih(>less the shock was very light. 

At Palffltag's winery, in the hills southwest of Tree Pinos, the shock seems to have been 
more scvrr*' tlian fl-cwli*'!-.' in the vifinity of that villnfre. Furnlfum was movoil, water 
was thrown from troughs, and an adobe building was badly cracked. One low brick 
winery was unharmed. A distinct rumble preceded the shoek; 2 distinct periods were 
felt and the shock seemed very long. There is a small lake on the Palmtag place, and 
the ground seems rather marshy. Possibly this had some influence on the intensity, tho 
there is reason to believe that the projection of the fault passes thru the hills in the im- 
me<liate vicinity. 

At Tres Pinos, out of 18 chimneys only one fell and it was unstable. Shelf gcn^ls were 
almost unaffected. There is hard rock (sandstone or shale) in place, however, at a 
depth of 2 to 4 feet, at Tres Pinos. 

Paicenes, tho .«outh of Tres Pinas, was more violently shakrn, for it stands on gravel. 
Milk and water were spilt somewhat, and a few tall bottles wen* thniwn from the shelves. 
Water is said to have spoutod up in the flat land along the river, 0.25 mile from the stream. 

0 
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Towaid llie Cicnaga linic-kihis the intensity lessoned considerably. One man iu the 
foot-hills 4 miles flOHtbnest of Paicencs, reports seeing a wave coming westward thru a 
grainficld, and some oak? wnviiip < nn-iili i .ibly; but he did not hear nor feel any shock. 
Four miloB eoutbwesit of Paic(<ne^i, a hanging Uuiip swung »troDgly uast and wait, and milk 
was epilt from th« pun*. At the kilns, in a granitie reficm, tho « distinct noise is said 
to have preceded the shake, only on^ slifrlit shock was- felt, and that wjis not sufficient to 
8piU water from a full bucket standing on a table. Along the river between Foicenes and 
Mulberry, « distinet vortical motion is repotted, causing weighted trindows to be thtown 
up and dmMi. and stovc-^ids to ilum-r rihout. I.i'|uii!< were strongly affected, WOe 
trees and hanging lamps, and a kw Hiiiclcs were thrown from aheivcs. 

On the afternoon of June 13. a lady near MultxTry, 5 miles south Ptieenes, was 
talking over the telej)li< i n ii li m fi i( ml in HoUisler. The latter suddenly gave a etartted 
crj' as a slight earth<|uake .shock (M-curreil. It was felt at MullM-rry several seconds later. 
Fi-om Mulberrj' to San B«>nito the shock unifomdy lessened until, at the latter place, 
alt ho di.^itinetly felt, even liquiils were not disturlKnl by it. 

Thru Hf ;ir \':tllr y fhr- nnly noticeable effects of the shock were the swinging of lamps 
and the (listurhjince of water surfaces. Little or n«» sound was heard in Bear \ iillcy, but 
semal people noticed 3 distinct periods of vibration. It liogan easily, rapidly inereased, 
nnr! tbf'ii, after a pntts-e , there ramc a harder slmke. .\t r<m- limi'^e a Ininjt hanging by a 
chain 3 kvt lung is said to have swung north and south nearly to the ceiling. Articles 
on shelves were not moved, nor loose window lights shaken out. At the summit at the 
south mil of }\v:\r \'allfy, aUou) :i luickrtful nf waffr wri? thnnvti from ji barrel only two- 
thinls full, and cream wiih thrown north and south from pans of milk, iinv :dao the hang- 
ing lamp swung strongly north and south. A man outdoom became dl/xy and nauseated, 
but did not at the time realize the cause. 

Thru the south end of the valley, hanging lamps are said to have .«wung ea^it and west, 
and water is said to have spilt mostly east and wcfit. Several )XM)ple became dissy, 
but the motion seems to have l)«>n too slow to Ix- distinctly •ppretiable. 

At the Pinnai 1( ;j no loopp rocks were displaced, so the movement must have In^en slight. 

TiTivi ling soul huisLward from San IVnito up the valley towaril llernandes, the motion 
cc tisisteii of longer, slower vibrations, and was of remarkably long duration. In genenJ, 
t he efTfct was only to pet rocking-chairs in motion, cause doors to swing, and trees to sway. 
Just south of the divide between San Benito and llemundez Value's, the intensity rose 
notieeaUy, the shock throwing a lamp and clock from a shelf. 

At llomnndi z, pnn^- of intlk anr! troughs of water were almost emptied, and many minor 
sliockfi liave been felt since. No uoiiie v/&s heard before the quake, but a rejmrt as of a 
blast immcdtat«>ly prrc««lc<l the second (hardest) period of vibration. This is in an upland 
Vttl!<'y at 'J .'OO fi'ft »'levation, but the ground m ' nis t<) bo full of water. 

Iu the motmtainou.s eierpentine area U^twecn Hernandez and New Idria, the shock 
was evidently slight, as nothing was noticed to have been disturbed at Smith's camp. 
At New Idria a few l>otlles and light artick-s were thrown from shelves, clocks were stopt, 
and a few bricks loosened from a builiUng emoted with mud mortar; but chimneys were 
not injured. One brick furnace was cracked, but it was not projHTly braced. Only 3 
minor shocks have bocn DioUcod at New Idria> The intensity was about the same aa 
at Heniandi ;?. 

In ^ allecitos Vidlcy, at an elevation of 2,(XX) feet, Tertiary rtH-ks are overlain by oi) 
feet or more of alluvium. In this valley, pans of milk were sli^tly spilt> but nothing was 

thrmvn from shelves. 

irom San Jkuiito southward thru tlie Bitterwater Valley, the intensity lessened, 
and only liquids were affected. The motion was too slight to be iq^neciable to some 
people 
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Priest Valley (D. S. Jordan). — Ou May 18 I wcut to rriost Valley, in the soutbiMBi 
coiiH I of Monterey County, 37 miles east of King 0ty. I had heard that nimhltngB 

Wi'ii' fn <|iii iitly heanl in the valley, and that pfv>j>l(> were iiinvinK out on account of 
them. There wju> little trace of the eartlKjuakf at Kiiij^ t i!y. At I^iiioak, IG miles 
east, chimneys were tin-own down and a mild earth(|uakc was felt. At Prient Valley, 
which is near the lir-r nf llu' <<]n fault and at the very foot of the nmiri raiif^c of the Ca- 
vilan, the carthquukc shock was very severe, ai>|>ai'cutly coming from the north, Chim- 
mys vreee thrown down, dbhes were broken, and the contents of the store thrown over 
tin- Hiiur. l;iiiiil)!iiiL'> were nllegcnl to have heen heanl by a mnn imincd (Jeorge Brew, 
lie liad been hunting in the mountains, and said ho had heard noises like cannonading 
in the ground at night. This was before the great shoek. 

Thnre were !<light laiulslide^^ and cra<'ks along the edge of the cn-ek lianks. There 
is, however, no trae(> of the great crack in the valley. No one had wen it cra'^s the .stage 
roatl; and the oil piiHJ line from Aleal^le, in Fresno County, goi's thru to the Salinas 
Valley without any liroak. The people said to Ijc moving out of the valley were two 
frightenc<l women up in a iiu»nntain gorge, whos«' hu>il)ands had gntu^ to look aftrr frienib 
in Son Jotse. It is evid<'nt tiiat the main crack did nut reach a.s far as i'riest Valley, and 
the shock at that point was not very different from that at Sao Jose, exeq»t that the 
blow was more direct, with less twisting motion. 

Monnitsr bat aitd bastwaxd. 

I'acijic Grove, Monterey, uud Dd MoiiU {A. ,s. lijikle). — At Pacific Grove very slight 
damage resulted from the sho<-k, aliho according to residents the vibrations were very 
.severe, in a northeast to southwest ilire<'tinn. Only one or two houses had chimnqrs 
cracked, tho there are several lua^sive cliinmeys, some with heavy uruamcutal tops. 

Tlie town is situated on massive porphyritte granite, and the overlybg soil is not deep. 
It=.' Rituation wa.*? e\ idriitly t!ir ii ason for the j^light damage done. The Pacific Throve 
light-house 'i» situuleil al>out u mile »HJUthwetjt and Uiit» showed more severe effects. The 
lamp is enclosed in a ribbed metal frame which rests on a brick tower and dome. The 
vibration of the ribs caused lliem to strike the metal chinmey in the center of the top 
and dent it on the easterly si«le. Tiie motion of this upper |X)rtion caased the brick dome 
suppoi"ting it to crack immediately at the ba.sc of the curved dome. There was no 
displaeemcnt of bricks, the crack being a fine one, visible both within aii<i without the 
tower, and ( iiniitlctely encircling it. The light-house is hnilt on a sand-iiiiiic uml flicrc is 
an estimated tiiicknes.s of S<) fwt o( .sand upon the umierlying rocks. Tiiis sand founda- 
tkm probably aecount.s for the appai-ently greater intensity of the shock here than in 
the town. Some of t!ic objects in the nx>ms of the house were also slightly mLsplared. 

Judging the intensity of Uie earthtiuake by the damage it did in Pacific Grove, it would 
probably be dasscd as VI in the Roasi-Forol seals, as it was severe enough to awaken 
practically every one, tlio no wimlows were broken, so far as muld be ascn (aint d. 

Monterey e.vperience<l practically the same intensity. I could learu of no damage 
done to the hotiscs, the only damage reixnied being of some glamware in a few stores. In 
.sonic houses furniture was nioved slightly, ami top-hi-avy jtieces were overturned. This 
town, Like Pacitic Grove, is on a good rock foundation; but in places the .sanil is deep. 

Dd Monte fufTcnHl the most, its practically every chimney of tlie hot<'l was cracked or 
thrown. There were ov<'r M chimneys in the hotel, and half of them were thrown down, 
one orashing thru the roof on the wr-t side of tin iioli 1 and cau-iii<^ two fatalities. Tlie 
chimneys were tall and top-heavy, huving ornarin iitul lops, aiul wliile the damage to the 
interior of the hotd was very sliglit, showing that the earth(|uakc wa.s nt>t of a violent 
type, the vibrations were suffident to throw these top-heavy chunneys. The hotel is on 
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alluviuin, and the grounds sunounding it are in part "made" land. The graunds are 

surrounded liy niiirshy lam!, poml.-, find sand-dum nru! \.\n rv i.s ex idnilly a considerable 
(k-ptli of an incoluTcut, wuter-saturateU fonuAtiuu supporting the liotcl; this probably 
explains why Del Monte suffered so mudi more than Monterey. The houses adjoming 
the grounds were not damaged, vdth the exception of the sdbool-house, ndiieh bad its 
chiinn<!y cracked at the bjise. 

On the nml eastward to Salinas frfim Del Monte, no visible .sij;ns of the earthquake 
wm <'ti( oiiiitiivil until the Halina;; River was reached. The Balina>< bridge was moved 
.southerly si-veral feet, according to re|w>rt, ami lln- fnunework w».'- bn/kfn fo af to 
render the bridge unsafe. The bridge farther down the stream, on a wagon road from 
CtetroviUe raiboad station to Monterey, was also damaged by the shock. This Imdge 
crosses the river in n northeast to southwest rlircftidn, nnd is aupjHirfcd hy four tier?! of 
piles, boxed around with plank. The two end piers were not misplaced, but the two inter- 
mediate series were lient or broken at their hascs and shoved over to the northeast, eatuh 
ing a sinking in (In- ci nd'r cif t!i«' ln-'ul-:!' of alwiut 2 feet. The damage to the bridp- whs 
due to the violence of the shock, and not to a .sinking of the ground, as the amount of drop 
in the center was equivalent to the shuiting position of the two intermediate supports. 

Castromlle to Siiquel (G. A. Waring). — Castrovilli , l<rini^ nn siolid groun«], waa not 
seriously atTectod. Three chimneys out of al>out 30 fell. Obje«-ts were thrown mostly 
westward. The quake was descrilxHl as beginning like a subterranean blast. Two 
|)erio<ls were not noticed; it was felt jus one continual vibration, starting verj' gently. 

The wharf at Moss Landing buckleil up atul piirtly tullajx^etl, while the warehou.'«»f werp 
wracked or fell westward. (Plate 116d.> Ai the hotel and stores on the maudand, brick 
ehimneys fell, but plastering vas not si riously cracked. 

At Watsonvillc about W per cent of the chinmeys wen' brokm off at llu' roof-line, the 
greater portion lx;ing near to the river. 8everal were cracked anil twistetl but not tlirown 
down. Parts of n few brick walls near the river fdl, and considerable settling of the 
ground took place in ("fiinatown on the southern side of the river. (Plate 11()a.) 

On the higher ground iietween Wat^nviUe and Aptos, the sluM-k was linle felt. There 
was no movnnent along Aptos Creek, both wagon and railway bridges Ixung unaffected. 

In one old house alwut half the plaster was tlirowti from every northern an<l southern 
wall on the first floor, but not from the others, nor from the upper rooms. A bureau 
was moved eastward 3 feet from the wall, but no other furniture was moved. 

Nearly all the chinmeys at < apitola fell, and considerable plaster was .shaken from the 
north walls of the hr?t floor of the hotel. Tin \ihrattoTi is said to have been almost en- 
tirely east and west, as ^liown by the sash locks luiviiig l>t>en broken only upon the east 
and west windows. An iron safe free to move northward was unmoved, but the i)l:t.'it(T 
on flic opjiii-itc side (if th<' wall I'ack of it (west) was broken. A case of pi^'on-holes 
resting on top of the safe slid to the cast etige, when it could m easily have moved north. 
Much earth fell from bluffs near the town, but there was no appreciable ^ect on the 
surf. At thi' ronntry bridge acra^s 8oqu* l rn eic, (In ground at the east abtttmentdlOVed 
inward, cracking the concrete and buckling a water-pii>c. 

In the low ground at Soqud, nearly all the ehimno>'8 fell, but most of those on high 
gn)und st«KHl. Much plaster fell and goods were thrown from the sIm'1v«'s in the basiness 
section, which is close to the creek. The east abutment of the concrete wagon bridge 
over So«iuel Creek cracked vertically, showing that the soil movement extended this 
far up tlie creek. Thru Delmar, Seabri^t, and Twin Lakes neariy all the ehimneys 
were either down or twistetl part way around and left standing, an unti-'tial nuniU r brine 
thus twist eil. The shock is sai<l to have come siiddi-nly, dimiuii^hcd, and t hen, at a sc-eond 
jolt , chimneyfl fell. Trees moved sideways as well as swayed, and all animals were mudi 
frigfatenod. One small stream has diminished in flow. 
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(D. ftnttof .) — In the Pajaro Valley, on the McGowan ranch, at a bend of the liver, 
an arro or more of oivhard has sunk alxnit 2 fn t. At Moss Ijui<ling, where tln' rivnr runs 
parallel with the shore line, the strip of laml is seamed for uiilet). A crack, or rather a 
sink, ftbout 20 feet wide and 4 or 5 feet deep ran umler the bmldings and rent them 
ru^under. The ofFiec building Ix'tween this erark am! tlir riviT hjus In'on niovfd 
bodily — land atul ail — about 12 feet toward the river. Some of the cracks run into 
the ocean. At Ncponact and Salinas the piling under the county bridf^og was moved in 
some of the bents at least 10 feet toward the river. A section man who .st<x>d in the midst 
of the cntckfl at the end of the Nepooset bridge was drenched with apurting water. 

SALINAS TO SAN LUIS OBISPO AND WESTWARD. 

Effect of the Sfrnck on Alluvium (CJ. A. W aring). — .Mtho the Salinas river Ijed sank 
nearly 6 feet at King t'ity, atul the widi; .•<ttndy bottom at Three Mile Flat was mnch 
crackc<l, the .southernmoiit extension of eoutinuoua cracks along the iNink was foimd to 
bo about 2.5 ntilcs smith of tionzuk's briilge. From hero to the mouth of the liver the 
cracks are parallel with the river banki$. 

Hie mov^ent at Qonaaka bridge was mostly on the west bank of the stream. A wire 
fence trending north aiul south whs torn (! int-fics njirnt lu rr, rind wf^fMlci) piles at the 
southwest end of the bridge, tiaid to be driven down 7o feet, liavu Ixrn torn loose and 
moved from plumb, their original upright pontion. At the northeast end of the bridge 
flio piles iirf undi'tturbnl, but tht; surface soil and a wire fence have moved lelativdy 
IS inches northward. (8eo lig. 59.) 

North of Gonxalcs bridge the fissures are mostly on the west side of ihb stream channel, 
and reach a maxinmm width of 18 inches. No evidence of .shearing coidd iie found. In 
the creek bottoms west of Chualar, sand cratcrlets begin to appear and ixsoome numeroua 
along the stn-ani northwanl. 

Near Agenda, in the lowlands, is a cracked area nearly a mile from the river, probably 
along an old water course; while .'sand ( rMterlcts an* .scattenil llirii tlif drriiards. At 
Spreckek the muvement caus4Hl much damage to Humes, sewers, and water-mains; and 
from ha« to Blanco the dei<p soil of the adjacent liekls is much ersckcd and in places 
sunken aii<l dnttcfl witli sand cratrrlcl.s. 

The (x>unty bridge south of >5alinas was rentlere<l un.<iafc by the movement of the piers 
at the southern end. (Plate 123a.) On the west bank near the bridge a series of peculiar 
cracks liiivc ium lip the r>»ad ami a Ijncciit ficltl, along what 18 probably the path oifanold 
water course. These are &hown in plates 130, 137. 

Between Kaneo and Neponset the eraeking and settling of the low land flooded the 
adjacent fields and gave rise to stories alx)ut the Salinas River having risen several 
feet. The "lM)iling up" of the water tliru i<and rrat«'rlets was also soon distort«Hl into a 
story alxnit the water of the Salinas River U-iiig builuig h<it. Moth the railway and 
cniijity bridges at Neponset were moved, the northern concrete piers of the former 2 
inclics I asf and flio central woodi ii pier of the latter npj>an>ntly I feet s«)uth. 

From M«irocolio to .\lo.-.s ljuxliiig fissures rarely .sliow in marshy land, but the narrow- 
gage nulway track has iN-en shifted a few inches in several places. At Mtm Landing 
many small cracks occur in tlir mud on the west siili- i>r the river, and tlir r^nndition nf 
the wharf indicates an eastward inoventent of the .'^and-spit. (t^ee plates 134h, I35.\, b.) 
It is reported that at places along the frier where the water was formerly A feet deep, it 
now has a depth of IS or 2<) feet North of M<jss Lan<ling the ground sfttled nearly 2 
feet in places, as shown by marks on railway piles at several ifilough cro^ing.s and by the 
.oagging of the track below grade line in several other places. The stretch oi narrow-gage 
track parallel to the coast has been disturtxfl for nearly its whole length ; in some places 
it is wavy, in othcis the entire roa<lbcd has shifted. At one point about 5 miles south of 
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Wat.sonvillf, wliort' t lie raiirowl t t;ii k Is only alx)iil 
200 yanj« from the Ix-aeh, a stretch 1(X) yanis loQg 
running northwesterly haii shifted a nmxiinum of 12 
feet to the northeast. Kenc«s, tclrphoiie |)olesi, and 
track all moved together. Tin >aiid-diines facing the 
lx*aeh Uirwtly oppcNiiU: the place wherc tliis muvuiueut 
occurred look as if they had been struck by a single 
large wave. 

frack.s ap])ear again along the I'ajaro Uiver and the 
railuay track has sunk in several places. The ride 
roils of the narro\v-ga;;e hridj^e 1 mile .>Jouth of Wat.son- 
villo are buckldl a.s l»y a cornprcsjsive force, and the 
roadbed at both approaches ha.s nettled at least 2 
inches. 

0<)ntinuln}; up the Pajaro lii\i r, < videtice of settUng 
Is found at the broad-gage niiiway Imdge at Watsou- 
viUe, the southeast end of which sank more than a 
f«x^t. The track \v»>« rtl«n Iwistcd mh> an S-sha[M\ 
The concrete foundation under the engine and stack 
At the power-house at the northwest end of the bridge 
settled, but the concrete work was little hurt. In 
Chinat^Avn, un the south side of the river, the settling 
of the Rround was marked. 

Between I'ajaro and Vega the ground cracke<l along 
the 2 to 6 foi)t hlulT, marking the old rivc'r bank on 
the south side of the present channel, and the side 
toward the river has settled several feet. This is 
w. II >lii i\vn in plalc 141n. This disjiliu'enicnt has 
caused numeroiiii sand crat<jrlcla and pits (plate 
143ii) ; the largest pit noted being oval in shape, A 
hy 20 feet in diameter, and 4 feet deep. Northeast of 
Vega the movement seems to have died out, the last 
evidence found l»eiiig mud cai)s on some old piles in 
the channel of the stream, showiiip a wttlement of the 
ground amounting to H inches. IVtween Vega and 
Chitttinden uo evidence of ujovenient of the river-lMsl 
could t)c found. NcarCliittenden the banks an; caved 
ill Alfiiii: till San I., n-nzu River, at !<anta (Vuz, thi.s 
."iettling action also took place fur a mile or more up- 
stream from its mouth. 

It may he snid, regjinliiig the soil nioM riinif along 
lh(!:M; KtrcwikS, that along the Salinas Kiver from Gou- 
zal«*i to ni>ar Blanco, everything shows a movement 
down the river. Krom Bianco to Nepon.s<'t the move- 
ment seems to have iH-en a settling of the alluvial 
materials, while from Neponset to the mouth of the 
Pajaro River the ground (in .several plaees, at least) 
iji'ivc ! eastward or inland. Ari ( ;if ini^ a? comrt the 
reiKirted K-ngtlw of piliug at bridges, and depth.s at 
which the sand thnwn up is said to have bi'on found, the piano of movemoil must 
Imvo been about 00 feet below the surface at Neponiwt, diminishing to posriUy S or 
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10 fret at Gonzales !)ri<Itre and ending about 2.5 miles south of it. Along tho Pajaro 
and San Lorenzo Hivcrs the movement was a settling of the alliiviul bottom-laniLs. 

(A. S. Eaklc.) — Tlic effect of the earthquake u{x>n tho alluvium was well shown along 
the Imnks of the stream from the Salina-s to the CnriTtales bridgct^. Along the onat side 
of the river for a short distance soutli of the Salina.s ljri<lgc. 4 miles south of the town, 
the land ts cnekod at the edge of tho bank, the cracks fmrallolinK the coune of the river; 
but enniparafivi-ly liltlr crackiiif; was olwrvri! on tliis sMc (*f flic ri\'('r. Along the 
bank and liowu m the river-bottom itR^lf, on the western siilc of the stream, fissures 
were very proroinffnt. The county road ttouthwanl from the Salinas bridge runs along 
the niihiuikiin iil aUout 10 to 20 f«i t almvr' ihc stn'nm Ix il, The nml is an oiIc<l une, 
and the oil had formed a hardpan ujHin tht- underlying sun<l. lu tliu vicinity of the 
bridge the road has been shattered by ihr quake for a distance of 200 yanls. The breaks 
are in the nature of a caving in of the road on the north sid<! bf the crack, as if hollow 
spaces existed l)eneuth, leaving a vt-rtii-al escarpment on the south j^ide. The main 
sinking is at the most southerly fitssure. Here the roa^l has sunk IxHlily to a depth of 
10 feet, leaving a high vertical lumk diugonally acrass the nx'ul, and tliis sunken area 
extends for mmc distance into the ailjoiiiing field on the west. There is no upheaval 
of tho HMul in any place to conipensa((! for the tiinking. 

South of the .Spreck(-LH factoiy, the low bottom-hind Ix'tween tho l>unk» of the river 
b considerably crackcti, althotii^h tlirrc i.< no prominent vertical ilropjung of tin: land 
along the cracks. This low land lies west of tho present course of tlie sta>ain, and is 
mteiBeeted by doughs and former water counee. All of the ground is of a deep sandy 
nature, con-swinrntly it was iinich ili-Jturhril arul fissiirml hy the quake, and the fissures 
became filled with water and sand, foniiiug a quicksand, tliis wet sand frequently being 
spouted mto the air. No one noticed gases coming up. The porition of the mda is 
now marked by patches of light, bluish-gray sand In tlir fit lil, from tlic drying out of the 
quicksands. Houses on this low land were thrown out of plumb, and chinmc>'s were 
destroyed. The cracks Aminish hi ntimbdr as one goes southwanl, and pnu^tically 
end in the vicinity of the Cionxales bridge. The quake at Gonxaltas can bar II i >Iaced 
at more than VH in the scale, as comparatively little damage was done to the town. 

Ej/tvl upon sirtidure.t, objects, elr. ((J. A. Waring). — It is remarkable how closely 
the disturbance followed the river channel throughout the Salinas Valley; 2 or li 
miles away from the stn am on both .si<U!s the intensity was very shght. Southwanl 
up the valley the shoi^k gra*iuaiiy lessene<l, and rnfMilly dicvl out in the fooi-liiUs ua 
either side. 

In the hills lietween San Juan and Nativiilinl the ground is not rrarkcd, t xcrpt for 
a few places on hillsides wlK^re there was some sluugliiug off. The .'^hock was sufficient 
to throw nearly all the milk from the pans, but not strong enough to move furniture or 
shelf g(K)i!s. At Nativi lad, in the foot-hills, the shock wius of alxtut the -amr Intcii-ity. 
At Santa Rita the shock was light; a little milk was spilt from pans, but several tail 
slender chimneys were unhurt. 

Pruncdale (M. H. Melntyn')- — Nearly every chimney wjis thmwn down. All (he 
goods in the ston- weix* thrown to the floor. The houtM: was badly wrecked. Water 
started flowing in nuuiy places where there had been none, or hut little, before. There 
were 2 small lantlslidcs from springy places, tho dinnstion of the slip being from north 
to south. 

Snlimj< (G. A. \\ aring). — At Salina.s i'2\ per cent (27S out of ilVt) of the chinmeys fell. 
A brick store was dernrilished by the eollai»se of the roof (plates ll.'jji, UOb), and parts 
of a (Inzcn or rtKvre brick walls fell. (Plate IKir.) Sh<>If f,'".. 1- wi rr slinken down, and 
a few heavy articles, such as slot machines, were overt urne<l. Heavy furniture, such 
as piaaoa and billiaid (ablesj was not moved. But little plate ghus was broken. In 
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some buildings plastering was Imdly (Tarkcil and -liaki'ii dnwri, Imt in si)li<!, wcll-htiilt 
rcsidcQCtib it was little hurt. The court-house and high-fn^htxjl buildings, within a block, 
'of each' other, fumffih striking exampke of the need of eatiniclcring oonstraetioo when 
trying to gjige IIh* inf. neity of (lie ahitck \t\ its cffi-ct on liuil'Iiiiirs. In iho former build- 
ing the principal damage consiiitfi of a few cracks in the plasiitcring and foundationii, 
while in the high-echool building a put of the front wall ftM out and the roof iproad 
badly, cracking the comers of the house. 

(A. 8. Eakle.) — ^The town of Salinas sufferctd greater destruction than any other pbMe 
in the county. Nearly eveiy houae and building were damaged to some extent. Plaster 
fell, windows broke, chtmnqw fell or Wm-- I rui ke*!, and !)rick Ituildiiigs hati their upper 
jKirtions lliniwn t»IT aii<l, in some eases, ainiosl completely demolisluHl. The town is on 
the flat \all< V land, alxiut 3 miles vaifi of the river, and came within range of the more 
violent vil»rations, in aildition to U-ing on alhivium. 

Sprerkeh nv<i nnnUt/ ffV A. ^^'a^Ilp\ Tin- villai:<' of SiurcLi nii ihc rivcr-lwtfom, 
was badly shaken. Nearly every one of tlie appmximateiy ."M) cJiinmeys in the settle- 
ment fell, as did also a large part of the plaster in the 3-story hotel. On tht? first 
floor of the hotel buiMing nearly all t!io wnll^^ were >=trii>t. fnif llir plaster fell niostty 
from the iiuuth wall. On the ^etxiud floor the walls of the north end an<l west side suf- 
fered meet, while on the third floor the north end (walls and ceiling) was shaken the haid' 
est. In the fi-stor\ , sdd frame, brick sugar mill (plate 117 v. hj tli«' hrirks al«mg the 
I-beanie of the north cuil were thrown out, as wtsre ateu tUoisc of the upper central part of 
the west wall, and part of the top cornices of the north and south ends. CKI In a laige 
tank was thrown towanl the .soulhea^it. The fn»nt (north end) of the 2-elory bride 
office building exhibits a n-markably symmetrical set of cracks. 

(A. C. LawT=ion.) — The flood plain of the Salinas River was caiued to lurch toward the 
atream from both sides, but the effects are most marketl on the flouth side. The result 
in most |>Ia(<>s hjis been the hnakirif: up of the alluvium into monoelinal ^frip? with 
a vertical searj> on one side, facing the river, and a gentli? slo|>e on the otlu r. Ihessc 
have the eflect of landsilidc scarj)*' anil terraet-:*, l»ut (MTur on flat latnL In mmn^ instances 
it would appear that thr prnund had collapnil into the ca\ ity fi riiii-,1 !(y tln' lun-liing. 
There are minor cracks and buckle* in the sand anil mud fUits of the river-lKittom. Here 
numerous craterieta were formed by the sudden ejection water from the undcriying 
sands, 'liii- fn thr- fonipressive action of the sho^ k. This k titr ili fi rnintiottof thcglOUnd 
accentuated the deMructive tendency due t« the earthijuake siioek. 

At the bridgr, a ktge tnuecd structure in 2 spans having a bearing of N. 27" fi., the 
south |)ier, con-isfiim of '2C> piles inca^eil in plankiiifi. wax thnist to the south Ixtwirn 

6 an<l 7 feet, m that the entire pier was* inclined m shown in plate 123a. The pil<'S4 were 
not broken at the ground level. The north an<l middle piers wen* apiiarontly not 
affeetwl. An oil pipe which crost the bridge was buckled anil twisteil at tin- south end 
of, the bridge, and when this wa-^ rejiairetl the \)i\H- was found to have Ijeen shortened 

7 feet. The j)i|H' line extends from the J^an Joaquin \ alley to the Hay of Monterey. 
A few hundml yards to the south of the bii lLt i- a j iiiripiiig station, anil at this point 
some of the conmrtions of the pipes were hi-oken and disphue'l. The directittn of the 
shortening of the britlge span and the ]>ipe is roughly noniml to ilie din'ction of the San 
Andreas Rift, on the other siili- j»f the ("Javilan l{angi'. Mr. S. A. Guibcmm. .su|)erin- 
tcndent of the line, ivports that the pi]>e was broken in alwiut twenty places in the vicin- 
ity of the river, and tliat at some of these bieaks the pipe was pulled apart. 

A few hundred yards east of the bridge, on the south siilc of the Salinas River, is the 
Spr(fk(!s sitfrar Tnill, a steel strueture incased in brick, about .'>0() fei t lon^ aii'i afw.it 
loO feet wide, having a uorlheasteriy and soulhwi'slerly orieutaliou. This building 
is five stories high, but the five stories occur only at the two ends of the buOding. In 
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the middle 100 feet of its length there is only one floor above the ground-level, and above 
this the stnicturc is opt'n to the roof, without cross-ties or floor-bcnms. This building 
yielded to the shock in a most remarkable and instructive manner. The whole structure 
was shortened along the line of its longer axis, this shortening being effected by the 
buckling of the walls at the middli' or wrak portion of lli<' ImiMin^. Both walls bulged 
tomud the west, the east wall in iiml the wi«t wall out , sliown in plate 117a, b. 
Within the buOding considerable damage was done to the hv:\vy machinery, tanlci, etc. 
The ground to the ^outli hiul tx'fn mucli lieaved and otherwise defonncl, causinp; the 
wrecking of trestles, pumping-liouse, and other structures. The rails of a track at the 
nut of the bdlffing were pdled apart, due probably to the dumping of the ground 
tovvanl !in old sloufili of tho river. 

la the bottom of this slough water gushed forth at numerous places at Uie time of the 
earthquake. It is mid by thoee who wttmflsed the phenomenon that the water epuxted 
repeatedly as high as 20 feet, and that thi- outfliw of water lasted for 10 minutes after 
the shook. The i)lacee where the water spurted fortli are marked by areas of fine, light, 
bluish-gray sand, which is said to be known only at a depth of 80 feet in the yarious 
well borii^ of the vicinity. In these areas of fine bluish sand are often fuanel'diaped 
depressions or cratcrlets from which the water issued. 

(S. A. Guibcrson, Jr.) — As suijerintcndent of the pipe line, I am in a position to say 
that we have no bieaks whatever in any place between Coalinga and the .Sulitia^ River, 
and tlu rc were no fif^snires of jmy kind alone the lifsc }K-twf»en these points. This I know 
positively, as 1 have line rid<'rs who were instmctcd to look closely for any disturbance 
of this nature. The line of fiesureK seems to have ended north of Priest Valley. The 
condition's provnilint; nlon^ the Salmas Rht r, and some of tho jieciiliar circumstances 
attending the breaking of our line in about twenty places, are of interest. I was on the 
ground the following day, and only regret that I did not have time to have some of the 
peculiar foalure,^ iihotogrnphoci. In places our line liui! liei-n broken and (he ends were 
3 feet apart; at the same time the e4ids of the pipe would be hammered up, sbowiog 
that there had been an opening and eloeing movement at that pomt, while at other 
points the line would overlap as nmch as 4 fei't. One of our sta<i<»iis is in this zone of 
disturbance, and the engineei-s, being on duty, had an excellent opimrtunity to s^-e wliat 
most of us who were in Ijed men*Iy felt. They state that these fissures were; o|)eniDg 
and closing, and tliat the water and sand would go 20 fct-t in the air as they doeed. 

Southuxird frotn Sah'nn.t ff',. A. Waring). — At points along flie niilnvad licjiiidr^ were 
generally spilt, furniture wa-s moved, and chimneys cracked. At L'hualar, 3 out of 29 
chinmeye fell, but 2 were on an old house and were prohibly weak. At Gonzalez the 
intensity seems fo have hcen about the same as at Ciiualar. Out r,f I'lO chimneys 11 
fell, while many were cracked. Eaut of Gonzales, near tiie f<H)l-hiils, houses were barely 
duken; whUe to the west, near the river, water-tanks were thrown down. At Solodad 
3 out of 8 chimney?! fell, hut tfie nntnher is jirohahly too small to Ik* taken a.s a criterion 
of intensity. Some plastenng on the lii^st tloor of the hotel was slightly cracked, a few 
glasscfl were thrown from the bar, and some of the bottles were turned around. The 
frame of the railnia*! tank was so Imilly twistetl that it ha<l to l>c taken down. A chande- 
lier swung northeast-aouthweet with a double lunplitude of IS inches. 

At King City, close to the river and on low ground, the inten^y was eonsideraibly 
higher than at Solwlad. 1I( ;ivv objirts, such as a print ing-i)res8, dot machines, and 
ice-chests, wen- sliiftcil a little, and a few things were thrown from the ."jhelves. One 
low chimney on a low fire-wall fell, but the wall wiw without a crack. No other chimneys 
were injured. The river-bed sank nearly 0 feet in the vimity of King City. At San 
I.ucas the inten:-^ity was considerably lower; milk and water were spilt and sheU goods 
dislurbetl, but no chimneys fell. 
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On the woBtetn ride of ttie valley from Salmes to San Loew the same kind of evidenoe 

was found as at corresponding points on the. eaHtem side. At Fort Rornic most of the 
clocks stopt, a few articles were thrown from the store shelves, and water in a north and 
south canal was thrown over the sides. No sound wa8 hearri during the slrnkc, but it is 
reported to have come aftcrwanl. 

About 4 nulc!< Kouth of Fort 'Rntiiir, Avntrr was thrown .'{(I fi < ( ndttliwanl frdin a full 
tank, the top of which is 14 fed iilxnu tlif ground, and liulf ilic milk was llmnva from 
half-filled pans. West of San Luras, waves were ri'i>ort(''i tn liave Ixvn seen moving 
wiiif hwiinl over the hills an'I a .-(Hiin! to liasc Ixrn hcAnl. Tiic slunk iK^^an pndy, 
was followinl by a harder shake, and away !<lowly. Thru San Anio, Bradley, 
and San Miguel, the shock tenened uniformly. At San Avdo a water-tank frame waa 
somewhat wrprn Vicd, and the river-lxnl is thouplil to ha\i' siiiik alx>iit 2.5 foot, tho 
evidiHiCti of tills wa.s nut oblaiued. Oil was spilt from a large tank, and quicksand was 
thrown up in a weU, which eoomed to icfoen the flow eoiwiderably. The miiway station 
at RnKllcy. slaiKnii^ on mailc ^'niiun!, M'dlci! 2 inches at one cinl. 

At Paso Robles a number of clocks were stopt, nia«t of which wore facing east or west. 
Window waii^te mttied and lamps swung about, but plastering Aod shelf goods were 
not affected. The duration of the siiodt waa estimated at 40 secQods^ but waa veiy 
gentle. 

In the southeastern end of the Salinas Kiver drainage area, at Sliandon, Cholamc, and 
Parkfield, the shock was notable as being " ihv longest, earnest one felt in many yean;"; 
liquid surfaces were somewhat disturlKnl, a few clocks were stopt, and hanging objects 
were set in niotiuu. In the hills 2 miles nortliwi'st of Shandon the intensity was some- 
what greater, as it was also to the soutlieast in the Ileil Hills. At ShandoUj a saddle 
hanging by a wire from the rafter' swung nnrtli arul soutli, and water was thrown from 
a full horse-trough. The shock was also reported at Kstrclla and Liime. 

8ovA and FPssf ifSiUmaa VaOeg (O. A. Waring). — Fottowing southwaid over the 
divide thru Templeton, Santa MargaritA, Dme. and fJiK^ta the shock lessciie^l until 
it was hardly more than distinctly felt. At Templeton skimmed milk was spilt at one 
place, but uttsldmmed milk was not. At Dove the swaying of the telegraph wires was 
alKiiit the only cvidenci- notlci-d. At one place a mile cast of San Luis Obispo a groat 
roar is reported to have been hoard. 

In the coastal range of hills thru Carmd P.O., Jamesburgh, and Jolon, only milk and 
water were disturbed, but from the latter plar«! to L<w 0.««)8 Valley, w(^. of San Luis 
Obispo, the shook varied considerably. At Ixiokwooil the shook was a little stronger 
than at Jolon. pIock.'< being stopt generally and milk and water .npilt, but no shelf goods 
were moved. Thru Hames and I'lcyto it hardly n>ore than wakened slocj)ers, and jM'ople 
mnviiif^ around did not feel it : while at .Adelaide < hx ks were stopt, ."^helf gotxis nmvwl, 
and li(iiiids s^L Several minor shocks Imve alsiu been felt at Adelaitle. In Ixjs Osos 
Valley, however, the shock was hardy foH; sound sleepers were not awakened. A few 
light things, such an table covers, swayed rii|^tlyi bat no sound was heard, and pans 
of milk were undisturbed. 

At San Luis Ol^spo the shook was hard cnou^ to waken all ordinary sleepers. Some 
people thnuplit it a wind-stdnn. The vibration is estimated liy smue to have liv-fid 20 
seconds. Mr. Johu R. Williams states that tlie shock made doors and windows rattle, 
moved Us bed, and stopt some docks. There was but one prindpal disturbance, whidi 
gradually incrca.sed in intensity and then ditil away, lasting alwiit 50 seconds. The 
apparent direction of movement was northeast and southwest. Tlie night operator at 
the telephone office was talking with Salinas at the time the shock occurred. She heard 
a scream at the Salinas end, followe^l by a roaring sound. Fully half a minute later the 
shock wa4 felt by her at San Luis Obispo. 
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Along the coast northward from Fort HarTord thru Morro, Cayueas, and CamlHia, to 

San Simeon, tho infpn«!ty c;rft<liially rose. At Morro mmo [XKiplc in iiiid awftkr 
felt ii; many otbvrii did not ; while at San Simeon liquids were somewhat distm'bod and 
the shock of the afternoon (of April 18) was also noUoed, which was not the case farther 
Boiilh. At Pio(lm>- BlaTK^a-' Lif^M -house a dork slopt nnd thr sliock was di?tinftly felt. 

Butwecu Sau Siuicuu ujid Posts the country h almotst uuiultabited, and not easily 
aiMsesaible, ao it was not visited . At Posta a clocic was stopt. The ahoclc was very appro* 
ciable, and Severn! minor oik's have been felt since. At Idlewild several Jirticlcs were 
thrown from shelves, winilows rattlwl, and the redwoods swayctl considerably. At Sur 
a clock wa.s stopt and the shock wa.s apparaitly a little stronger. At Carmel-by-the-8ea, 
an (loop, sandy soil, several ]H'ople ran out of Uoon, » oobble>eUme chimney fdl, and a 
few tall articles were tipt from shelves. 



ThiK portion of the state is on the .southern fringe of f ho roir'ion witluii whicli tho shook 
appealed to the senses. The shock was not exceptional in intensity and the people paid 
little attention to it ; therefore records of oliservations as to the effects produced are few. 
Pnch rrporf.s as have conu' in, liuwovor, irnlirato that tho sliook \va.« more or le-^.'^ distinctly 
felt ihruout the country north of the Santa Baibara Clianncl and the Valley of Southern 
California, as far east as San Beniardino. 

Arroyo Grande, San Luis 06t«/)o County (G. P. Ide). — Pendulum clocks facing north 
and south were .stopt. while thoee facing east and wi-st were not. Very few objects were 
overthrown. A hanging object swimg east and west in an elliptical orbit. 

Other pmnts south of the town of San Luis Obispo at which the shoeic was rqiorted 
arc: 

Puiiu). Hanging objects swung from cast to west, and some clocks stopt. 
Sdna and Oceano: Clock stopt. 
PoH Harford: Slight shock. 

Santa Maria, Santa Barbara County (F. R. Sehaiik). — 1 was asleep in the second story 
of a briclc buildup and was awalcened by the first of 3 shodcs. shock awoke people 

poiiondly and was ob-serveti by persons moving about, but ilid no d;\m.'»f;r. Tlii' nioti<in 
was a slow, easy one. Wooden inside shutters at my windows swung thru a considerable 
are, and an beandeseent lamp su.s|)ended by atNWt 5 feet of eord vibrated with an am- 
plitudc of about 6 or 7 inches in a plane approximately east-northeiuet. Tlic length of 
the first and second shocks was 1 or 2 seconds, but the tliird shock lasted between 12 
and 15 seconds. 

C<utmali'n, Santa Bathara County (C. 11. Stephens). — I wjus awakened by the jar, 
and the rocking was confinuod for about a minute, when all became quiet. It (hen 
started again lightly, g( ttini^ stronger as it proceedetl and gratlually dying away in about 
45 seconds. The third shock came quite strong, and 0 waves followed close on each 
other, each stronger than the preceding one. The clock was stopt, and some articles of 
furniture wci-e overturned. 

Swf. — A dock was stopt. 

Lompoc, Snnta Barbara County (C. K. Stmlley). — T was in l>ed, awakenoil by the first 
slight trembling. My bul stands east and west, with the head to tho west. The first 
riiock moved me up and down from head to foot. TTie second shock rolled me from side 
to side. The first shock -ri'adually inr-n asod to a 'oaxitmim, and then died ntit: the 
second seemed to be about tho same intensity thruout, and stopt suddenly. The latter 
set the window weights on the south side of the hotise rattling quite rapidly. Tlic hang- 
ing lamp suspendeil from the ceiling of the lower story by a chain, which would make 
it about equal to a pendulum that beats seconds, swung in an elliptical orbit, the longer 
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<fiflmeter being 10 inches in a wcst-northwcst direction and the shorter diameter 4 inches 
in a north-northcnst direction. Tlie motion in the ellipse was clockwise. The clock stopt. 

Piiinl Conception Liyhl-howe Station (Mr. Austin). — >\'hile cleaning up in the tower 
at 5* 20" AM., the keeper felt the lens shake. No one elw* at the station felt the shock. 

Santa Jinrhnrn f.T. A. Dodge). — 1 wiv arouswi from a liiilf-slcrpirijr condition by a 
singular rustling noise in the bouse. Xuae uf us rccogiiiml it as an earthquake at the 
time. Hy bed was not perceptibly shaken . Nothing wa.s shaken out of place, no plaster- 
ing was cracked, and no clock" \\Trc afTettcil. Tlin sounri rrfrnrd tn was prrwluced by 
something in the tftruoture of the house creaking or vibrating. Other reports state that 
some hanging objeets wore caused to swing, and that one mnoan was made disqr. 

Carjwnkrin, Snnfn Barfmrn Count i/. — Ttic shock was sufficient tO rattle disbcs and 
aliglitly move betls, but few people were awakened by it. 

Saticoy, VciUura CotmHy (E. O. T\ieker). — Water in a trough which was 6 inehee from 
being full, .slopt over nearly a pailful at a time from the ends. The trough lies from norths 
east to southwest. A rattling uoise was heard in the house, but no motion was felt. 

Hueneme JAtjht-hmme Station, Vmittra Cminty (V. F. Allen). — The earthquake waa 
one abrupt tliakr whirh piidually dicil nut, ht'^tiiig 4 seconds in aH. The weight to the 
clockwork which turns the light thurn[>e(i back and forth in the weig)}t-weU from north* 
west to southeast, auU the window weights* did likewise. 

In Ventura County a slight shock was reported at Newlx'rry Park, Punta Gorda, and 
Ventura. At the latter place, hantruig object-s were observetl to sway from ea.«!t to west. 

Calabaams (II. H. Wheelt^rj. — A farmer stated that a number of cistenis for collecting 
rain-water for domestic uses were eradsed by the eartlK|uake shock so that they leaked. 

Snrjfa Mnnrrn, Luft Angffrs- fftrivtt/ (T. TI. Mon<lv). — A disturhanee wa.s notice*! which 
seemed to be on the front porch, the noise contiiiuing with considerable regularity, and 
appearing to change from place to place. Then there was other cracking around the 
house, and finally all w;i.< quiet. Nothing nmvnl out of jilacc. 

Los Angeles (J. D. Hooker). — There was a light shuck, then a heavier; then a smart 
shock which caused windows and doora to rattle. A mndow curtain swung in and out. 
A brass ring attaclnMl to a c(»rd 15 inche-s long swung northwest and southeast. .\t the 
Weather Bureau station the barometers were ob-sTveid to swing Hn«l ratt le against the rings 
which confined them. The shock wa.s also rei>orted as a slight one at Azusa, Claremont, 
and Tolucn, in U>s Angl^les County. 

Anaheim, Oniiii/r Cinmfy (J. F. Walker). — N'ery few |H'ople in Anahdm report having 
feit a shwk at all. It was very slight. No elfn-ks were stopt. 

San Bernardino (Dr. A. K. Johnson). — The .sIkk k was sufRcient to stop the town 
clock at IT", and several jkt.soiis felt the viliialimis. imt no nun-alile objrrif; were 
did{^aml. At 4'' 30'" p.m., April 18, a slight oseillation was felt which causetl the chande- 
lier to sway. This movement continued for a few seconds, and seemed to be from north- 
west to southeast. 



In Contra Costa and .Mameda Counties the tlestnictive eflfeots of the earth(|uake were 
most manifest m the citiea of Berkeley, Oakland, and Alameda, on the cast side of the 

Bay of San Francisco. 

Birkrirtf I \. ('. Lawson). — A large majority of the brick ehinmeys were broken or 
overthrown, and in addition to tliis several brick buildings had their upjx'r walls thrown 
down or were otherwise damaged by cnicks. The most notable case's of this kind of 
* damage indicative of the intensity of the shock iria\ lio briefly mentioned. 

.\t the State In!<titutionfor the Deaf. Dnttth, and Blind the upywrpart of the northwest 
tower of the building, to the north of the central .«tructui-e, was wreeketl by a considerable 
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part of the brickwork being thrown out on tiie northeast and northwest comers of the 
tower. (Plate llSii.) 'Hn upper part of a brick gable in the central building, fadng 
rortlwily, wnj^ thrown pnuf licrly, or into the building. The upjXir juirt of the tower 
on the northwest comer of the building to the south of the central structure was dc- 
mdiehed. (Plate 118a.) The mun dock tower of the Institution, however, suffered 
no serious damage. The clock, a very unreliable oik . siopt at about n*" 13"'. At the 
High School the walls of the upper story, particularly those facing west, were badly 
eracked and partly thrown out, so that tiiey had to be taken down. Two larg^ brick 
ehlnmeys on the east roof collapsed and did much damage to the rooms bdow. QPlate 
119b.) 

The BarkiT Hlwk, at tlu- northwest comer of Shattuck Avenue and Dwight Way, a 
building vcm-cred in [mrt with brick, had a great deal of the brick facing of the upper 
part of the building, ami imidi of a strip of tiling uhr>vc the ea.st wall, tlirown ilowTt. 
(Plate 119a.) The uppc-r part of the rear wall of the brick building at the northeast 
comer of the same streets was thrown down. The north wall of the new Ifasome Tnnple, 
which wn.s hi r-niir-;r> of construction at tlir rnrncr of Slmtturk Avmno and l^ancroft 
Way, was thrown to the noith and caused the cullaptse of certain steel girders resting 



The intensity of the earthiiiiaVc within the city of Berkeley w as Ity no means uniform. 
Tlierc were arean which stiemed to a very considerable extent to be iuunune to the de- 
struction so marked in the throw of chimneys, etc., in neighboring areas. The buildings 
on the University campus, for exatiiple, sustaineil no serious datnagc, and there was not a 
single chimney throv™, altho one or two were cracked. In a belt of the city extending 
northwesterly from the vicinity of the President's residence on the cauipus, the damage 
to ohimneys was similarly light. This comparative imnmnity to destructive shock 
appears to be a.-^soriatfxl with the fact that the buildings on the cami>us. nnd in the belt 
to the iiurLliwest of it, are practically foundetl on rock, whereas the |K)rli(Ju of the city 
where chimneys griu rally Ml is on alluvium. 

Tl»e direction of the fall of cliininoys at Berkeley, as elsewhore, was rontrollfil to a large 
extent by the orientation of the houties. Chimneys usually fell nearly at right angles 
to the longer «de of thdr eross-seetion, which was as a rule paralld to one of the walls 
of the hou?=<". NotvYith-famlinf!; fhi*-' fart, however, there was a prevailing tendency in 
the fall of chimneys to the south and e;u5t, or in ttic wutheust quadrant. Where chim- 
neys fdl to the east, they fdl usually a little to the south of the line at right angles to 
thu north and south wall; and wlure lliey fell south they fell similarly a iifth' to the 
east of the normal to the east and west wall. Some square chimneys fell diagonally 
to the southeast. TMs was true of a rather massive 4-0ue chimney on the writer's 
house, which f(!ll at the latter end of the shock. In many ca.scs chinmoys were 
dislocated and twisted, without Ix'ing thrown down. Of 38 chinm(>ys, the rotation of 
which was notetl by ol»ervci>; giving their entire attention to the matter for the time 
being, 31 were rotatetl counter-clockwise and 7 were rotated clockwise. In some parts 
of Berkeley tlie rocking of the houses wa« suflU it ntly violent to make it difficult, and in 
some ca.'<tf uluiust iuipossible, to stmid on the Hoor wit hout support. 

According to the observations of the \mtiff, there were two nuudma in the shock, with 
a hill in the interval, the -( ( oiiii being the more vir»lent. The iTiovenient nyipeared to be 
diagonal to the rectangle of his hou^, the longer side of which is approximately east and 
west. The throw of objects was much more to the west than to the east. This was well 

exemplified by tlio heliavior nf nlijert^ in tlie niinrralnf;ic;il niusoum on the thin! floor 
of South Hall. These are upright cases repasing on cabinet.-^ of drawers. The shelves, 
airangol in steps, are orientated north and south approximately, and face both east and 
west. On the shdves facing east vo-y little was disturbed, while in those facing west 
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DMoy of the heavier apedtneng, ^raj^ung 20 pounda or more, were imjeeted from the 

largest, or top shelf , thru the gliu^^ doors, and were found strewn on the floor. In no case, 
however, was the glass of the doors broken. The latter had been forced open at the sauic 
momoit thftt the nuunes of roek had heen hurled toward them, thus allowing the miaBika 
to pa.'is thru. FinalliT Fjvciinnis, wvit^hing lc8.s than a powid, on the ahdvea imme- 
diately below the top one, were very little disturbed. 

OaMand (A. C. Lawaon). — The deatructive effects of the earthquake were much more 
in evidence in Oakland than in Berkeley, and this is doubtless due in large measure to the 
much greater number of brick and masonry structures susceptible to this kuul of damage. 
When particular instances are considered, however, it S4'em.>< probaijlc that the severity of 
the abode was in reality somewhat greater in Oakland than in Berkeley. Chimneys fell 
very genernlly tliruout the city; ihc ti[i!i't tvirt-s of brick walls, pihlc.-^, and cornices 
were ill many ai.->ui thrown down ([ilalu i22Hj and cracks in walls wen: nuiuermis. The 
underpinning of some few old frame houses caused these structures to collapse. In 
addition to this damage, whic] I indu'ali s fairly well the prcviulin^ intcnsUy of tbeahock, 
there were several caues of more severe destruction wliicii musl be noted. 

The Freseott aehool, ia eouiae of erot^ion, at the eoroer of Ninth and Camphdl Streeta, 
was ratlicr batUy wrccketl (plate l_Mi!>. a.- was a!-n t^io building of the California Flax 
Works, on the corner of Union and Tliinl Streets, the walls of which gave way, causing 
the roof to eoUapae. (PUte 121a.) The susceptibility of tiiis build^^ to destmetion 

wa-s proliahly due fo lark of transvriM- Uraciiif^ for llu- \\a!l-', cxri pl lliat ;<up|<lietl by 
the roof girders. The souUicast tower of the First Baptist Church, on Telegraph Ave- 
nue, had its upper northeast comer thrown out, and was otherwiso wrecked. (Plate 
122a.) The estst and south gables were liolh thrown out ; but the lower towers at the 
northeast antl southwest corners of the building were comiiaratively unaffected. The 
Central Bank building, at the comer of Fourteenth Street and Broadway, had the brick- 
work of its southwest corner thrown off from the 2 upper stories, antl was similarly 
affected, tho to a less cxtfint, on its norfhwi -t (onu-r. (Plnte 11?()a.") The lartre sinoke- 
stack at the Key Route power gcneralini; i l.uit. built on the lidal uiur.sh luiai, haul iid 
upper third thrown off. (Plal« 12<Jb.) 

Considf ra5tlc damage wa." aL*<o done to the Fir.«it Unitarian ('hureh, at the rnrnrr of 
Castro and FourU^nlh tStn-cti>, and to the Christiau >Seiunce Church, at Franklin and 
Seventeenth Streets. 

(E. C. Jones.) — There we re \ery few brcalcs in ra>t-iron ga«-niain.>'. Two of these 
were caused by impact of heavy debris falling from building and poles. One was on 
Wadiington Street, where heavy Mocks of sandstone fell from the third story and the 
roof, hreakinp; the main 'V) inches Ix'low t!ie hituniiiKiu? rock. Another was at tlie corner 
of Fuurtecuth Street and Broadway, where a transformer fell from a pok, strikuig the 
center of a short ear rail and bending up both ends. A 3-ineh cast^n main a Bhort 
distance from this was liroken at right angli>s. On the Twelfth Street dam, a cast-iron 
pipe was broken and displaced over a foot; while the hi^h pressure ateel pipe parallciiug 
it was practically undisturbed. Gas-holders were uninjured, tho much of the water 
was thrown out of the holder tanks. The only damage to buildings was the destmetion 
of brick gables at Gas Station "B," First and Market Streets. 

Oaklatid cemclerien (U. Neweomb). — In the Mountain View Cemcterj', which is on 
a little draw between ridges, the chief damage done was the cracking of the reoeiTing 
vault, and tlial was not injured very nnidi. 

In St. Mary 8 Cemetery, on the small ridge to the w«^t, h()we\cr, many mouumeuts 
were moved or twister I and several were overthrown. On entering the cemetery from 
the east, very Uttlc damage was obscrveti, h ;f nn rlimtiifi'T the ridge niore and more was 
noticed. On the north sloi)C less damagi; Wiis done, and on level ground farther north 
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absolutely no monuments wcro affected. Near the imp of the ridge many monuments 
were overturned, and nearly all of them showed twisting or ehifting. The rewdt of the 

shock iiiioii the monument* in this cemetery may be summarily stated as follows: 
Fifteen were rotated counter-clockwii^, 4 of these thru from 1° to 2°; 6 thru 5°; 1 

thru 15**; 8 thru from 5^ to 8' with a lateral shift of I ineh to the east; and 1 thru 8<* 

with a lateral shift to the south. 
Six were rotated clockwtae, 2 of them thru 2St'' to ; 1 thru 15°; 1 thru 10° with a 

lateral shift of 6 inches to the Routh ; and 2 thru 2** with a shift to the south of 1 UKh. 
Six fdl to the cast, 1 to the west, and 1 to the north. 

Hiroe ^\erc shifted laterally from 0.5 to 1 inch to the east, one 1 inch to the south- 
west, and ujie 1 inch to the south. 

(B. McGregor. ) — Of 12 monumoiis in Mountain View Cemetery that were disturhed 
hy the earthfjuake, 10 arc roetanfrtilar shaft*? which were simply twisted on tlieir bafo?;. 
4 fiom left to right and G from riglit to left. The other 2 are turned shafts, both of 
whieh slid on their bases about 2 inches south. There were a few others displaced. 

AIa)iii(}n. — The destruction was confined for the most part In the throw of chimnrys 
and the upper portions of brick walls. A few tanks were also overthrown, and 3 large 
staclw near Padiie Avenue and Lins Street. Messrs. Pond md MeFlnhnd oountel 
(519 fallen chimney." in (lie city; of these tin y report tli;it ISO fi H to the 8oiithwe.st, 143 
to the southeast, 93 to the northwest, 97 to the northeast, 34 to the south, 14 to the north, 
25 to the east, and 24 to the west 

The fall of rhiiiiiu ys \v.a.s eviilently determine*! larfidy by the orientation of the houses, 
wttich have their walls in nearly all cases orientated at right an^es to the direction given 
for the fall. The statistics are quoted not because they have any speBul significance, 
but because they indicate how little tlufl class of phenomena contributes to the elucida- 
tion of the eliaracter of the earth movement, unless each particular case is studied in all 
its bearings. 

With regard to the chimneys which were d M ocated and twisted, there vp^rs to 
Ik* more con.stancy of retsult. Tlu; same ^nt1(>ni(>n counted 61 such chiinnoys and of 
these r»8 were rotated counter-clockwise and 3 clockwise. 

SotOieiul <gr Oakland (C. liackus and R. P. O. Ncwoomb). — In the vicinity of Uif^ 
Street ahout half of (he chimneys fell. The most gcnrral ilirectinn of tho fnll was to 
the north and south, alttio some fell east and west when the slope of the roof was in that 
direction. Plastering in the houses was severely cracked, but no foundations nor build- 
ings were dannt^i >1 to my viable extent. A lacgp smelter chimney In the vicinity was 
not damaged by the shock. 

At FItehburg about the same state of damage was seen. The cUmneys on the old 
hou.sos were gone. A Urge sehool-hoase with a brick foundation was not injured. 

At EhuliuTBt the windows in the hoteb and stores were broken. Most of the chimneys 
had hOfln, ooe in particular being thrown to the east against the slope of the roof. 

At San Leandro half the windows in the stores were broken, and nearly every chimney 
was down. All loose objects in the houses, such as dishes, etc., were thrown down. 
ITie plastering wa.s greatly cracked. The hous4^ were not seriously damaged, and only 
2 have been condenmcd. 

At Junction ('ity the shock was alx)ut tho eanie a? af Ran Tycandro. Acronlluf!; to 
rumor a 3-inch fis.surc opened up betwwn JuiRtiuii aaJ Saa Lorenzo, but this wa^i not 
seen. 

The County Hospital, hut a short dislnncr fnnu tlie Jiinc1li>n, was only pli^^htly dam- 
aged. None of the chinuiey.s were tlu-own over ami plastering waa not cracked. Tho 
Hospital is binlt on solid ground, and several quanios can be seen in the ground upon 
which the buildings are situated. 
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At the 8an Lorenzo Cemetery, about half the tall monuments were down. Motst of 
IhflM fell to the soutli, some to the north, wid a few to tlie na.<t and west. Twisting 
occurs where the flouth end ia thrown east. AlmoBi all tiie chimoieya ui this vioinity 
were down. 

At Mills OollegB about half the chunneys were down. A atone building there was 

badly shattered r\iir! will Irnvc to In- takcii tlnvvii. A luick mn! rdnrrt'fo lilirary, ariii the 
aaiue kind of a bell-tower, were not injured to any great extent, tho a few cracka can 
be aeen here and there. Mills ia on rather high ground at the base of the foot-hilb. 

(J. Keep.) — ^The floor of my rix»ni at .Mills College seemt^l to lje boiling. Immense 
danuge wiui <lone. lu the luade ground there was a drop of from 1 foot to several feet. 
The adsniograph regiiaiterad for a time and then broke. The Sn'tmce Hall, a stone atrao* 
ture, wjLS badly injureil, entailing a loss of $."»,000. 

(J. N. Frank.) — In San I/iandro objects agaimt the oast and we»t walla of the houec 
w(^n! thrown down. Some .statues were rotated cloekwiiw. Chimneys were overtlirowu 
or broken, and planter rraeknl, eau.sing a dam^tge e.<«timated at between $400 and S60O. 

Mount V.iUm n\'illiam (Jail). — The eoneml (iim'tu)n of the movement wai* to the 
north ajul northeii.'^t, but objects fell in all (Im'ctions. ()bj»Tt.s were rotated, i>omc 
doekwise and some counter-clockwise. .\ rotary motion wn.-^ di^itinctly felt. Briclcelum> 
neys were broken and thrown Furniture wius thrown fl.tf Tlic i-luxk rnti-rd ron- 
eteruatiou among the people and dome^tie auiutalis. Monuuient.s in the cemetery were 
overthrown in various directions. 

Decotn iV. V. Matthr-'V Nd rarth movements iinr ilisiilan-ninits wciv di>ccv\ , ivd 
anywhere along the hasn of the mountain bcarp. T\w duniage to buildings was slight, 
oonmsting of broken or twisted chimneys and cracking of plaster in a few houses. A 
few s^attciing chimneys i scajH il i!r-(ni( (ion. In iug pn)lmbly iK'tter built than the aver- 
age. In the stores and saloons articles were thrown down in southerly directions for 
the most part. Water was observed to splash from a tank a mile nortii of town, the 
direction of throw Ix-ing southeasterly. Tho comien^us of opinion was that the shock 
had a nearly north-south direction. According to the tn»ck-bos.<, the; railroad track 
suffered no dlsplaecrocnts anywhere Ijetween Niles and Irvinpton. The Masonic Home, 
a large brick structure located on the hillsidi? r)ii solid rock foundntioius, sufTentI but 
little damage. A few insignificant cracks in the brick walls, J < liimTU ys broken off, and 
2 chinmeys cracked coiL^titute the most serious damage. ria.«tier was cracked in several 
rooms; no windows were broken. 

Afrnrfidii 'V. E. Mattlies). — The Alametia Sugar Company was the rhitf .Miffcrer, 
The main buildings of the plant are of wood, subsstantially coastructed, and were not 
damaged; but the httings and acccasoiy structures were injured in numerous places. 
An n|d liinir-kiln showc<l (liagonal cracks in the brickwork; .«<A"<TnI of the ?!mnll arches 
alx)vc the tire hok« opened and let bricks fall out. A 0-uieh eac»t-irou water-pi]>c, &l- 
taehed vertically to the main building, broke transversely about 30 feet above the groimd. 
The water in the tanks on the roof spla-shed .eo heavily us to rais<' and bn ak tlii^ wooden 
cover». The water seems to have spl!islu>d mostly to the c«*t. Tin- 2 great pbtfortus 
carrying the molassos tanks, supported by niunerous vertical ]>io| 10 feet 10 inches 
hi;rli, i( -iting on concrete foiiinlalions, fell ilown altogetluT; the northern one to the 
north, the southern one to the t>outh, thc«e duvet ioua probably twing determined by 
the original inclination of the 8Up|x)rts or tho relative efficiency of the bracing. The 
tanks wi ir all daniage<l and over ],(XH),(XH) pounds of niohisses flowcil away. The totsk 
wtright on the south platfomi was l,()7".i,s01 pounds. (Plate 11.'>a.) In the engine-room 
the vertical steam-pipes cracked next to tlie flanges by the wrockuig motion of the ceil- 
ings thru which they exten(le<l. The sIkk U ap|*ears to havc had a north-soutb difectioQ, 
according to the position of the breaks in these pipes. 
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The mill standB on flat, alluvial ground 100 feet north of Alameda Creek. Along 
the btoka of the latter a large number of cracks extend, roughly parallel with the etraam. 

rf>n«!i(leral)le mosses next to tlic sf n»!Jiri-b*><l »hmipe(l kiwiiril (ho same, leaving cnping 
craekfi 1 to 2 feet wide, aiul cain iiig with tliom small uutlyiiig buildings, notably ihu 
Imagine huuH<;, which moved IxMlily, conort'U^ foundation and all, 2 f(«t south toward 
the creek. A small railroail (irstlc southwt -t of llie iiilH moved 4 inches south on both 
of its abutments, probably owing to slumping of Ioohr groiuid on the uurtli side of thu 
ereek. A 2-uieh water-pipe, bud under the ground some 60 feet north of the creek and 
ahnoet parallel with the same, Fhinv? intiicatioiis of having been submitted firat to ten- 
sion, causing rupturu at one of the joints, then to sudden oompressbu, causing it to be 
jammed together with violenoe. 

Cracks in the KTound may !)(> fnund :l< far ;us '2')() feet from the creek. Thry wi-iv 
nearly all closed at the time of the visit (May 7), but were easily traced by tlie streaks 
of bluish-gray sand whieh has bsued from them, together with eonridrntUe quantities 
of water. According to the Chinese cook of the sujjcrintenilcnt, the cracks nearest U> 
his dwelling opened and dosed several times in succession during tlte quake; and largo 
volumes of mud4aden water gushed ham them, splashing up some 10 feet in the wr at 
each cltising. A largo crack of thb kind o|)ene<i un<ler the northwtwt ciirnor of the dwell- 
ing, and the superintendent estimates that fully 50U gallons of water gushed from it, 
the flow continuing with decreasing volume for about an hour. The fence in front of 
the house shows that the ground there has been raised into a low hunip. The sower 
pipe leading west to the creek was detached from the house hy a space of 22 iiirhts. A 
chimney near the northejist comer of the house was thrown to tlie east wiili sufficient 
violence to throw tho farthest bricks 35 feet east of the house. The top of the tkSxmey 
was only 20 k-vl ulK)ve the ground orinimdly. 

In the roadway south of the mill, water ooied out in a number of places, without the 
produetion of vinble cvseks. The water pipes and bydnmts m tlus vieiidty were crusht 
in povcral places. 

At the Alvarado Water Works tJie brick bmldiugs sufferetl considerabk damage, the 
walls eraddng in several places. Nothing couU Iw learned regarding the behavior of 

the wells of this plant. Tlie frame «lwelling of the superintendent was damafjei! l)y the 
collapee of its underpinning. A similar fate befell the Alvarado Hold. Both houses 
wero being put in place at the date of the vidt. At the sdiool-house the wafer-tank fdl 

owing to the collapse of its supports. 

Nearly all brick chimneys in the village fell, the directions varying. A few cracks 
opened across the streets, but these hatl been filled on the date of the visit. The con- 
sensus of opinion was that the shock liad a north-south directi(m. 

Lick Obsfrvfiloni, }founi Unmiltm. — From the reixjrts of ft^tronomers C. D. Pcrrinp, 
R. G. Aitkcu, li. iv. i'aiuicr, K. Burns, A. M. Hobe, and G. A. Vogt the following olxs*:r- 
vatious as to the character and intensity of the shock have been obtained. The prin> 
cipal dislurlianrc was preceded by a tremulous motion variously estimated at from 
11 to 16 or 20 secon(is. There seemetl to Ik) 2 maxima, the first being the strongt-r (?), 
according to H. K. P. There was a first secondary maximum about 5 seconds after tha 
beginning, a ma\iiiinin 11 »>rnnil?^ after the beginning, and another secondary maximum 
about 15 or 20 seconds after the beginning, according to K. B. 

A tremulous motbn was fdt after the principal dSsturhanee. 

"Heavy vibrations were Ftill felt GOsooonds after the fin=t count. ^Totion wa.^^ ft It for 
nearly 2 minutes after the first count." C O. F. " The duration of this tremulous motion 
was about 90 seconds. Vibrattons stopt m the house at the end of that time." K. B. 

"Duration between 30 and 35 seconds." A. M. H. 

No vertical motion was perceived, nor was any recorded on the Ewing seismograph. 
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According to C. D. P., the hcAvicflt movement seemed to be nearly eMt and wixt , 

wliilc accurding l<> K. B. it ift'as itortluv<-st and southflast. On the Kwinu' sri>tiiograiii, 
Ibe north and south cuni|M)noiit seems to be the roost violent, the pen having left thu 
plate for half a revolution of the plate. The cast and west vibration wiu> extremely 
largo. Tlic niiixinium of the ea-st and \ve:jt movement occurred after the pen ot the 
nortli ainl sdiilli cdTniinnnil Ifft the i)l:it('. 

A ia/,<ir liiuii;ui<; on a lujitlt wall, llii; tiling fn-e liy swing, swung east and 

west alxtut a foot (double an)|)litud<0- A shavini; ln usb whieh stood up on end and, 
being round, eoulil fall in any liinciinii, fi ll \\f<i. ThiiiLT-^ ovf-rtnrnfd fell erv-^f stkI west. 

The tiliuek was severe enough to make windows rattle and do<jrs swing, book-coses 
were moved out about an Inch from east and west walK iHit not from north and south 
walls. A [w iifhilnm clock on a north wall stopt at 5'" 12'" 52*. Not much pl;i-';tt'r fell, 
aiui ouly 1 uf a <lo;een or UKii'e ciiiiuucys v/m thrown. Himti otlter chintneys, princi^iaUy 
those of a 3-etory brick house, were cracked and shKtod. 

The eartli-waves \v< k vny long, Ixit smooth. 
- Accordiitg to K. H., the sliock vim accouk^iaiiied by a Hound a» uf tlic flight of birds. 

The water in Smith Crctk on the afternoon of the day of the shock was of a light date 
Coh)r; not y»'llowisli, as aft<'r heavy fresliets. 

"Standing ui the doorway and looking out the east window, I could sec the walk of the 
brick house shaking. There seemed to be a great deal of dust in the air in front of the 
window." H. K. P. 

The movement of the ea.'st-we.Ht eomfwnent of the; I'-wing .«M»ismt)graph indi(-ates an 
intensity corrcsjx>nding to an acceleration of 4(K) nnu. per .see. jxTsec. The north and 
south |>('ii left the plate, owing to the violence of the ahock. 

A iVr.v I K, ('ranilallj. Tlic (own of Nile.< stands on gravels uf the alluvial fan at the 
mouth of ihe Niles t anyim, ainl is about 20 miles due east of the fault at its nearest point. 
At Nilea there were no large buUdinigi, and most of the structures were not strong, but 
there was no .serious damage done to any of tln'm. Ahout !)Ci \H'r taut of the Iiou>(\'5 lia-l 
either tuiTa-cotta chiuiueys or tin pipes, which arc nuich liarder to shake down tiian those 
of brick. Of all the chimneyB in town, 4B per cent fell ; of the brick ehimne>'s 80 per cent 
fell: (if tlif IcTTa-cnfta cliiinncvs only 10 jut rent went (Imvti. 

Must of the houtsus were nut plastered, so no uutcsi cuuld be obtalacd on that subject. 
In neariy all of the houses such objects as dishes, bottles, vases, and cbeks Were thrown 
from the shelves. Milk and water were spilt fron> n]>ot\ n'ceptaeles in must ciu-^tis. 

A concrete abutment of tite bridge acrot» Alameda CWk was cracked. A man out of 
doors at the time found much difficulty in walking. A fiO.OtiO-gallon water-tank fell at 
the Niks railway station. Similar tanks were throwm down at the stations at Pleatnanton, 
Livermoro, and ljUhrop. This was due (o imperfect construction rather than to the 
violence of tli(^ shtM'k. The tanks were u|:on east-iron )>illars originjdly, but when new 
ami larger locomotives were put into service on the railway, it wa.< found necessary to 
liave the watcr-fanks set higher. Tln-^ wns nccMHiplislini l>y itu<erting short blocks be- 
tween tlie tanks ami the tops of the piilnis. W lien the weight of 2(K) ton.s was swayed 
on this sort of a structure, the tank collapsed. 

Wliilr at Xil' s. a visit wn*' nndf tn r>no of th«* new tunnels of fh«' Wi'^irTu Pacific T!ni!- 
way, whieli is alKjut 1 mile ejust of >(ilis in the ^Jih^ C^iyuu. The tunnel liail penetrated 
about 130 feet into tlie hilbidc, but had not yet. past thru anything but a MUtdy elay. 
ntniiiir Mic previous wiiifcr the walls at thr' jif.rfal. nii l al-^n nn the insi<le, hnd stood \%-ith- 
uut timljering. Since the eartlujuakc it liad been iinfiassible to break out more tlian 4 
feet of ground ahearl of the timber sets without caving taking place. There had been an 
ai>parenl movement iti the sr>il whieh hn l ictnoved its coiisislencx .ind ma<h' it ineohen'ut. 
The amount of water present in the tuiuiel was perceptibly changed. The foreman said 
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that there waa more water Buice tlie shfxsk than there had been even in the wetteei part of 

the winter. 

Sunol (il. Ciiuulall;. Suiml is a small tuwu iu the uorlli end of Sunol Valley. Tlie 
mteivtily of the earth(]iiak< ilit :<■ \\a< of i s|K'cial inten-st, because the town lies almoRt 
uj>on tlie line of fiir Suiml fault. 'J'lii- fault is tlif lar^e-^t one known in tlif Mconit 
Ilaniillon raitgt', «n<l lia-s a norliiwest-youllu ii.st trenti puniliel to tiiat of the Cjan Andreas 
fault. It was expected that sanno coinpennatin^ muvemcnt might be found to offiwt the 
.slip alonf; ihr S.iii .\ii(lrea.s fault, and (hi.s Snnol fault wjls ronsidt-red the one most likely 
to »\iov/ timt compensatory inuvciiieut. The town stands partly on (gavels and partly 
upon hard sandstone. The gravels are quite firm ; much more m than the gravek on 
which thp town nf N'ilcv is built, The gravels at Smi'it arr iv't tlii'A-. an<l (lif fdUiiilatinn 
in much firmer than that ul Niles. It was quite uppiirent Umt »Sunul Im4l not felt the 
^ock 88 scvervly as it had been felt at Nilem, 6 miles to the west, or at neasanton, G miles 
fiu ther coi^t. Only a small ])ereeiita}ie of the chimneys fell. Of other ohjeets, few except 
bottles and vases fell; and a window was broken at the po«t-oHice. Aa there was no 
movement akn^ the Sunol fault, the mt«isity at Sunol vna leas than at NUea, but the 
fact that it was aim les.< than at Plcaaanton shows that the dlfTerenice must be in the 
formation." imderlyiiiK the two town.s. 

(F. Iv Maltheti.) — Over T.") [mt eentof tlie chinuieys in Sunol wen' l>n)ken. Some were 
twisted in a clockwise direction, while others were apparently (lirowii {Straight, most 
of them to the vnxt. Many chimney wen; craeknl hut were still in place. A few win- 
dows were broken, notably those of ihc iH>st-ottice. The town is on alluvial groumi, 
ckwe to the hilUn. The depth of alluvitnn is estimated at the cm>k-hed to Iw alM)ut 
."lO f( rt Thr s1( ( I bridge southeast of the town wa.^ foimd entirely undflTTiap;f><l. The 
ilumo Ix'tween Siniol aiul Nilt»> wad damaged at a point 2.o miles below i^unoL A few 
boards were knocked out of place, but the damage was alight and qiud^ npairad. 
The A;i| ( rs<tn hf>u^>\ a s ilK^tantially built structure with Strang ehimiii^, had two of 
the chimney;^ twin^ted and one left intact. 

Verofto (F. E. Matthcs). — All the chimneys on the main house of tiie Heamt residence, 
n in numlxT, were cracked, but none was thrown ildw n. The studio ha.^ a liing crack 
running immediately above the projecting tieams supporting the roof, along the northeast 
wall, 18 inches from the eaves. No damage was occasioned to plaster or walls, except in 
the sturlio. The chiiimey of the power-plant, at the foot of the hill, was found cracked. 
The " cot tage," built of wo«<l, suffen'il no damage. No windows were broken. 

Plemanltm (It. Crantlall). — The town is on a flat valley-floor corajtos^'d of gravds, 
apparently the .same tus tho«ie at Sunol, but of a later age. rrobably ttie Sunol gravels 
washt <lown frciin the hills to form a valley-floor. The grouiul \}\nm whtrh the town is 
built, then, is .sintilar to that at Niles. The .shock was felt (juitc .-^harply at Pleasanton, 
but not .so muchsoasat Niles. Such articles as va^, elock.«, :in<l itishes fell in most cases 
and milk and water wen* spilt from oprti Vl■^:5(■l8. Practically no piaster fell, but houses 
that were plastered had numerous cracks in tiie walk. 

The intensity, as shown by faffing diimneys, was as fdlows: 30 per eent of all 
chinmeys fell; AS per cent of the brick chimneys fell; 30 ]i<t rrnt of fhr^ rhinnif wtre 
terra-cotta, but only 3 per cent of thu»e fell; of the brick cliimncys which did not fall, 
^ per cent were cracked. 

fF. F. Matthes.) — .\l)out .')0 per cent of all biii k aii'I tile (■liiiiin( \ - in Flra-'aiifi m wrro 
thrown down. No marked preponderance in any one direction wa» nottnl. Nearly 
eveiy brkHk biUlding in town was somewhat injured. Cracks in the masoniy and the dis- 
lodgmentof occa.sional individual bricks in arches alK)ve win<lows anil corni<'es constitute 
the principal ilamage. The only stone houiw, a 2-»tory saloon, sutTerc«l more severely 
than any of the brick buililings, the walls being badly cracke«l at the comers and even 
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{NffUy thrown down at the northweet eomer. Woodm lioittM aiiff«iiBd no daniMgfi cmsepfc 

(he cracking of plu^ilcr. No window panes were broken. 

Two bridges near I'lcasanton were inspectoti, one north of the town over iVjrt>yu \'alley 
and the otlu r vmt Airoyo de la Laguna, 1.5 niil« ui .si uf the town. Thm; bHdgu» rest 
on ronrrrtij aluilim'iits, nnd cxiiniinatiou bIiowi d tluit in both caiics the concrete had 
.sheared Itorizontally by tlic longitudinal oscillations of the superstructure. The criicks 
mm about wen with the lower side of the stringera. In the caao of the liiBt bridigB 
niciitioiitHl, these crackn cvtcndrd to the wing vv all at the south r nd. .\ vertical crack was 
also found near the we»t comer of the t>outh abuliuuut, running tliru the entire height of 
the structure. A uinilar entek was bIbo found at the east eomer of the north abutment. 
The di.><|x)sitiori f>f flim- vi'rti<al frarks scm'Iu.s to indicate (or.'-inna! iiuaciuoiiIs of the 
bridge, with right-liaudcU rutation. The concrete was of poor quality, being traversed 
by Btreaks of coarse gravd altemaUng with otbeis of finer texture. 

Thru the ccmrtt'sy of l'\ H. Tibbctti and Harold WikxIs, surveyors for the Plcasanton 
Uop Company, access was obtained to their records on well borings made in the neigh- 
borhood of PlcBsanton. Host of these boring dkl not n»ch bedrock, but 2 of them did : 
one near the graveyard south of riea>:iiil(>!i, which StrilNBdlHintegrated .shales at a depth 
of 275 feel ; tiic other 0.75 mile northeast of Plcasanton, just south of the railroad Uad^ 
which strikes similar nmterial at a depth of ISO feet. 

JAvennan {F. K Matthes). ~ .Many chimneys were erack<-<I itml about 50 per cent 
tlirown dowti. Several tall brick eliiinneys in viu-ious imrtsof the town were left intact. 
Those ou brick piers between Livcrmore and IMoasanton were undamagoil. A block of 
old, weak-looking buildbgs northeaet of the de|)ot suffered no more than a few cracks. 
Glassware in saloons and Imr^: \va.= thrown to tht flnor in rumntitio?, in v.irious directions. 
A heavy watur-tank at the depot fell, owing to weakness of supports. The directioa of 
the fall is north, but this is not neeessaiify indicative of the directum of the diode, as the 
wooden support probably gave Way piecemeal. Concrete bridgiesabout town were unhurt. 
The town is on alluvium. 

An interesting feature ap{>ear3 0.25 mile north of Meyn's ranch, west of the road leading 
n< ii th from Livcrmore, about 2 miles north of that place. It is on the sunmiit of a smoothly 
rounded hill, alopiog gently down to an even, peaty meadow traversed by the arroyo of 
Gayetana Creek. The hill is really one oi a numbw of spurs of the higher land aouth of 
the meadow. Its Soil is peaty, witli many sun cmdtB due to n-cent dr>'ing. Deep cattle 
tracks show that it must be (|uitc soft in wet weather, much like the adjoining meadow. 
The summit of the hill in rjuestinn wa.s found crowne<I by a .H-ries of concentric defomia- 
tiniis, rising stepwise aljovc one another. A iiunilx>r of nearly concentric cracks WCfC 
fouu'l fxtfii linf: nnrthwan! into a sort of |mnluuul!e, aloiiir vavh of wliirh an upward 
movement uf the soil had ap[)aiviitly taken place. The uplUl along the 2 principal cracki) 
wa.s found to he 19 and 1(» inche^s, respectively. Along th(! minor cracks the vertieal 
displacement jnnoimted to an ini'lt or fwn nnly. Tlir surface cf l adi .-ti p or l>ench was 
found to slope iuwaixl, and in some pbices tlie edge even appc^ared to have curled inward. 
The material must have been wet and more or leas plastic at the time of the disturbance, 
but has since drii i! anil hanli lu d. .is peaty .soil will in drj' weather. Whilr tin- plu nom- 
enou is described by nuuiy as a "mud flow" or "mud spring," there are no indications 
whatever of a "flow," strictly speaking. The inward slope of the rused benches sug^ 
gests llir dropping Itack of the central jwrtioas after their upheavid ; the scarps n ninin- 
iog, probably, owing to the friction iictwcen the opposite walls of the fissuires, which 
prevented the contplete return of the adjoining edges to their former levd. Hie concen- 
tric aiTangement nf the cracks seems to indicate a centralized vipwartl thrust, and the 
small diauM'ler of the entire deformation show.s that tlH? effect of the thru.st rapidly 
decreased away from the center. W hile there is no rock visible, it is quite posssible 
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that the hill has a sort of rock-coro, some distance Ix-low the surface. 1 he Biiock felt 
at Meyn^ nui«h was not paitioulBriy viotent and caured no damage to the buildinp. 

(See plate 141a.) 

(II. CraiMlall.) — Geologically, Uvermore is on a floor similar to that of Plcusanton, but 
{^gnvphically it is about 6 milee farther east and farther from the San Andreas fault. 
The shock uf Livrnnore wa.s not .-cvcrr, ami liut little real rlamairo was iltnie. A few 
objects of unstable nature fell, atul in the larger uuuibcr of cases milk and water were 
spUt from open vessels, but not in aU eases.^ Most of the houses in town wwe not 
plastered, but only a few of the pln.xt^^red houflcs had the walk cracked, and in only one 
case was plaster known to have fallen. 

An excellent oppwrtunity was afTorded t« Sfec the effect of the motion upon pendulum 
clocl^ In one jewelry store every hucIi clock stopt, rcgaidkes of tin i lii cetion in which 
the pendulum swmig. One clock whirii liarl not liccn running Inn; tlic earthquake, 
was started. Its pendulum swung m a northwest-southeast direetiun, as in the ease of 
several docks that stopit About5pereentof the brick elumn^fdl, with less thaa 16 
per cent cracked. 

A curious phenomenon wa-s oljeerved near Livormore, the explanation of which is not 
clear. At the Alvim ranch, a httle over a mile north of the town, the top aS a small hill 
wa.s broken up nt t!i(^ time of the eartluumkn. The broakinp of the groun<l ilid iiDf ciui- 
sist of fiasuring along a line, but was in the nature of an upUft of a limited area. There 
were 3 ttMy well marked eonoentrte rings where the ground had broken, the inside ring 
in each case being fon fil liigher than tlic oufKifie r'm^. The cfToet was similar to that 
obtaineil by placing 3 plates of different si^cs within each other. The accompauying 
photograph (plate 141a) ^ows fhn feature f<uily well. It was said by people in the 
vicinity that 1hi:re wijs mud in the cracks at the time of the earthquake, but there Were nO 
evidences of any at the time of the writer's visit several weeks after the shock.' 

(Etmer G. Still.)— Hie Southern Pacific Company's 2(),000-gallon wst«H»nk fell in a 
northHlQrthwest direction ; tombstones fell in various directions ; a hanging lamp was 
caused to swing count<*r-clockwisc, with the longer diameter of its orbit ea.st and west. 
Mr. Still was asleep and wa.s awakened by the bc<l being shaken north and south; the 
motion after that was in every direction. Water s])ilt from full tanks mostly on the east 
and wtst fides. Mr. St il! reiwrts that w hero f lie <:a<Hiii(! w ab deformeil in concentric ridj^ciJ, 
as described by Mr. Matthes and Mr. Cnuuiall, tiicre wa^ an alkaline ."pring years ago. 

SaiUa Rila, 3 miles oast of Dtihlin (F. EL Matthes). — A small, flat lnv<'R along the cant 
bank of Tassajara Pn ck, immediately north of (he tnain road, showed wveral «mH what 
crescentic cracks along which the ground had slipt down and towai-d tlie oxrk from 1 to 
3 inches. Those cracks extcmled farther south, aecordJi^ to local settlers, and ernet the 
wad; but thi.s was no longer traccaViIc at the turn- of the vL«it. Chinmey.-^ ha<! fallmi on all 
the houses, but as they were not of l)rick the tlamuge was sliglit. lu Uie grocery store aud 
bar-room artielcs were thrown in a southerly direction. 

Dublin (F. E. Matfhi - Tin damage ccm-sLsted of a fe w eiiiiniirys broken olT, and 
articles thrown down from shelves and counters. A water-tank 2 miles cast fell from its 
supports, probably owing to the weakness of the latter. Several other tanks in the neigh- 
borhood were injured. 

San Ramon (F. E. Matthes). — Most chimneys had fallen. San Iljimon saloon, south 
of the bridge, slid off its foundations in a northerly direction. The west end moved 
3 feet, the east end about 15 inelieB, being stopt by a fenoe^poet. Several window panes 



*1ftil»iBay he contrasted wttb Vleafliiiti»i,wlioie at all the Iuhum viaitad then ms aolj out what 
aOk wm not apUt. 

* A flomewlut limilar phcauiucnon was seen on Cahill'a ridge in Sou ilaUM County, but there wu 
mtUsc to sunnt an eyptonatton ■ 
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were broken in the buOdinit, and i^auBware wm wreeknl in quantititfl. N«itli«r «liuivli 

nor scluxil-Iiuns. -ufTi n i! any (ImimKc Tlie .«h(M-k wjis mostly in a iKntli-soutli lin i liuu. 

Danville (F. K. Matllu-^jJ. — M«jeit chiumcys were cracktxl or twisUti; a few were 
broken off cotnplcicly. Glassware in saloons and goods in a prrHcry store were thrown 
clown in quantitii'S in various; din ( tion-'. Wati-r was olxscrvcil to splash out from two 
tanks in the viUa^^, in a southerly direction in each caM. Watcr-pipt^ laid over the 
surface of the ^ound at a nctKhhorinf; ranch were rpportcd to liavo been ttirown out of 
alhu-mcnt. « 

Walnut Creek (F. E. Matth(>s). — Alniut TjO [ht cf-nt of all cliimnoys wore thrown 
down. A water-tjink at the livery stnhle fell. (I(»oi|.s in tin; grocery store were thrown 
down in quantities. The direction of tlu; .shock wa^ not a-scertainahle. Two bams, 
weak structures, were moved slightly from their foundations. Plaster in scvcfal bouses 
was crackeil. 

Clajfbm (G, D. T^ouderlmck). — At the northern htn^i of Mount Diablo the intensity of 
the shock w.is much los.x than in thi' alluviateil valley-bottom at ('oiii ot.! No chimneys 
were thrown duwu, and no di^ie^ nor gla.sHware were kijockeil off ."helve.'*, but iriilk iu 
poos was skimmed by the rocldnK motion. On a hillnde above Peaeh Tree Spring, on 

the west >iili' nf Mnuiit DiaUlo and \ci-y iiraf tlic i-i.ntart of the Kno.wille .«lial>'s ami the 
FranciBcan, a crack opened iu tlic ground about 3U feet luug, iu a north aud south 
direction, gaping 4.5 tnehos. 

Concord (V. Iv Matthe.**). — Comlitions hen» were much the same as at Walnut Creek, 
The only briek building, a iwnk, was cracked. Most of the chimneys were cracked, and 
about 50 pa cent had fallen. A water-tank at the depot waa thrown down. 

MarHnex (P. E. Matthes). — M<Kst of the brick building!^ here ."buffered .•M'verely ; nearly 
all are more or less craeketl, and the .stone facing of several was partly denjolislM>l. 
Hie roofs of the bank and other buildings were wrecke<l. A small stone house, built 
of largi' blocks, was coniplctely niineil, probably owing to \'igorous vibrations of an 
a«ljoinin'r \v(hk1ih watt t-towt i m ar the Alhambra Hotel. The stones starteil in the ea«t 
abutment ot Main .Sln i I bi idge. Many window-jMiiu-.-* were broken. Most of the chim- 
neys were broken off. The court-houM> wjis little injureil, except for the petlinient above 
the entrance, win n m.iny large stones have K • ii loosene<l. One of the chitinii ys of 
the bull's Head Oil W orks lost a corner; the others were left uutiuiua^Nl. The railroad 
track east of Marlines, near Bidl's Head Oil Workn, was thrown 3 inchc* out of aline> 
ment to tlio imiili. Manv rra<l.s occumtl ui the <'mbankment on both s^idr- (if the track. 
A mvr'u^ of 5 .-juiull traiisver.se waytit was found in the enibauknieul about U.o mile we^t 
of Peyton Station. The distance between crests was about 10 to 15 feet; amplitude 
estiuMitc'd at li iii' li. - This embankment lies in flat marshy land. A >mall railroad 
bridge near Avou Station watt thrown 4 inches towaiil the east abutnieut, but it had been 
repaiml at the time of the visit. 

(\V. StiNldanl.l HuiMings were lowemil in general, the fronts of muw falling out. 
The north ami south walls sifuied to suffer most. Pai'ts of a large wtKMleu budding, 
particularly the window-8a<!hes, were moved in a pouthwesterly tlirection. Tlie woottcn 
props supportmg another building were tilt«l a little towanl the .southwest, .\nother 
l)uikling was moved 0..'» uich toward the south. The southern part of the town was 
damaged more than the northern part. In the cemetery G slabs and pillars fell a little 
east of north; 2 pillars fell to the west ; 2 pillars were twisted on their ba.s«>s and shifted 
to the we*^t ; I pillar was tilted to the "(s i'Ii imiiii'diat<'Iy ni"xt one \'iMf !i fell to the ea«t. 
A clock at tlie couri-liousf had its pi-nduliim lirokeu. The pendulum was about 2 feet 
long. Tlie level of the underground water rose after the shock. 

Cornwall and Black Diamond (K. S. Lai^M ii). — T1h> towns an; alnut Ofy mile a])art, 
both lucat<xl ou the bay Hal aud underlain by a tough hardpau. A very few thiii^ 




IBOSBlSKAtS: DISTRIBUTION OF APPASENT INTENSITY. 



311 



were thrown froai shdvos; one riekrty ehlmney was thrown, and one concrete wall in 

pr<Hi'.-fs of (iiiislraction fell. Less tliaii half the clocks wnr >t(i]if, th<iiii:li nearly all 
Blcopcrs were awakened. Most of the houiics are euiall auU have torra-cotta chiumcys. 

AfUxodi (E. S. Laiaen). — Antioch is on the same sort of ground aa Comwull, but 
there are more brick buihlings and more tiKxIerale-t^iml biiilUin^ with brick chimneys, 
A few chiiimeys were twiste<l on their ba^^v•«, several were tlirown entirely and ahotit 
25 per cent of them nee<le<l repairing after the shook. Out of abcjut 12 briek buildiugs, 
the tower of the l!^tholic chim;h was somewhat datnageil, and one rickety old brick 
building fell. None of the good hnildings were dainage<l. A couple of windows were 
broken, a few clwks were .stopt, and a few thingis were thrown from shelves*. Top-heavy 
statuettes tipl over. All sleein^rs were awakeni-d. Things generally move«i north and 
south, or northwest and southeast, which seemed to be the general impressioii of the 
direction. 

BtUutHif, San Joaquin CouiUy (Bib*. Sduchtmaa). — Hie movement was from north- 
east to southw( , nnrl w&s sufBeient to qpiaah water from a full Irou^j but not strong 
enough to overthrow objectii. 

Byron Hot Springo, Contra Carta Comdy. — The sprinfQi, some 30 in number, hot and 

colli, were not afTcctr'fl Iiy flic rartlnniakc, One chtiTiiic}' riiid <i<u\r pln.^tcr were cracked 
and a pictuit: was thro\\'u from the wall. The ^huck wa:s considered quite severe, though 
the damage was slight. 

Traey (R. Orandall). — Tracy, in the San Joariuin Valley, lies at the foot of the range 
separating Livemiore Valley from San Joa<|uin Valley. The ^ock was not at ail severe; 
in faet it was spoken of by several as being no heavier than the jarring often occasioned 
1^ heavy eng^ne.H Hlarting a loaded train. Very few objects fell, and in only one case 
was any damage done to a building. This was the cracking of a 2-story brick build- 
ing which did not ai>|M'ar to bo eKjKM'ially well constructeil. Only one brick chimney 
cracfced, and none fell; so it would apjx'ar that the building crackcil because of the 
poor constnictioii rather than because of the intensity of the earthquake. Milk or 
water was spilt in only few ca-ses — not over 30 per cent. 'iJie water-tuuk of the 
Southern Pacific railroad at Tracy fell, as did similar tanks at Livennoi^ Fieasanton, 
and T.;ithro|). The reason for this is explained in the description on a preeedisg pag^ 
of the cumti'uctiou of the tank supjmrts at Nileti. 

Lt^mp <R. Grandall). — This is a small town upon the floor of the San Joaquin Valley, 
about 12 niilc*^ cast of Tracy. Tlie intensity \\ns iihriut tlic sarnc as at Tra'-y. Tlicre 
was uo appreciable diiTerencc in the number of fallen objects or stupt ducks, the main 
difference being that a considerablo number of people were not alarmed enough to get 
up. One man who was up exiH-rienced no difliculty in ^tati iiiii; nr walking. The 
general inipreteion b that the 8hock was slightly lighter than at Tracy, 

StodUm (R. Crandall). — Stockton is about 10 miles north of r^Athmp, but not much 
farther east.. As it is a much larger place, it was ea-^ier lo see tlic ciTi cts of the earth- 
quake. Not as much detaileil work was done iu StfM-kton as at the other places, sinco 
it was known that Mr. Edwnnl Hughes was calle< ling data In that eity. The shock 
was felt with alarm by jM'ople in hous4-s and on the groimd. Tin mution wjis spoken of as 
being a rolling tnotion like t hat felt on board ship. Almost no objects fell, t-ven in houses 
where there were tall va<«'-s and similar bric-a-brac. /\t one drugstore two little vials 
fell frmn the dtdves ; at another even built^p pyramids of various articles for window 
display were undisturbed Milk and water were «pilt in a very few eases. HpLH-^hing 
of milk up tht! sides of tin' [mns was uoU\l by a few iH'r.<<jus, and the direction was given 
as northwest and southeast. Many clocks were stopt. but tlu re was nothmg (-onsistent 
in the direction of pendulum motion. .\11 of thr hip; lirick buildings were visit* !, und 
no damago was found exa-pt in au old 2-i)tury buikluig which eH.-euicd uieiely to have 
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had an old erack widened, due to the settling of the foundation. The Giy Hall had 
(■on«i(lcrahlf! pla.'=^rr cracktil, but this was due to tlu' swaying of a ."jll.OOO-pnllon tank 
on the roof. Three chinuiuys were cracked, and one was reporttni to liave I'alleD, but 
this was not verified. At tlM houses when the cUnuMys wore cnckod, milk was not 
s]>ilt froTii oi^ n t>ans, so it is apfwrait that the chimneyB were faulty and not that the 
carthqualcc was severe. 

(E. Hughes.) — A careful and eiduniative inquiry was made at Stoelcton by Ur. Edward 
Hughes, under the dinetlon of Ftof. J. C. Branner, and the following notes are con- 
tributed by him: 

The diode, while strong enougjh to alarm many of our people, was chiefly notable for 
the absenoe of the destructive effects experienced in many less fortunate localities. It 
began with a gentle trenibling motion, wliich increase*! slowly for the first 5 or 6 seooiMiU, 
then rapidly to a maximum of rough jolting shocks lasting perhaps 5 seconds. These 
were foUowt-d by a series of kmg, smooth vibrations, which gradually decreased in am> 
plitu<le until no lonjifr pfTCpptible. The effects, as notctl by many obwrx'crs, would 
indicate that the h<';i\ it r i^liocks travekil in a northwest-southeast tlireciicm, wliile the 
smooth oscillations wliich marked the latter part of the disturbance ran nearly east- 
wr«t. The immediate efTert<». a-* note<l in dwfllmgs, during the shock were the crcak- 
mg and straiuiog of buildings, the swinging of doors, the rattling of window weights 
and pietures on the walls, the swing^ of ehanddiors and drop-U(^, and the atopptiv 
of clocks. Old of doors, some olwrvers claim to have nntirnl tlu« pwaying of tall build- 
ings and stnoke-stacks; and many mcnUoa the violent motion of the trees, the branches 
of which lasht together as if b » storm. Knb frightened from their resting places flew 
in t tiiifiisiun, and the air was fillwl with their startled cries. 

A careful.cauvass of the city gives the foUowiug results in the way of damages sus- 
tamed: There were n few small cracks in the wehes in the hallways of the county oourt- 
hous<>. It is safe to attribute this to faulty construction rather than to tlic violence of 
the shock, as a number of large cracks had opened in various parts of the building soon 
after it was finiduKi. One water4ank was overturned, the supi>orting framework being 
- imiffidiently bnccd ; this tank fell about 15* east of south. 

A large gasometer at the natural gas well on north ('-omttn'rce Stn>et was slightly 
damaged. Casting supporting Uie guide wheels were broken, and the gas tank was 
dightly twisted to the left so that the guide wheels were thrown otT the guides. 

In two or three rn-^'-f in the city, the to]*^ <>f cliinuieys fell off. Examination showed 
that the ntortar had never properly unitcti with the bricks, owing probaUy to their 
dryness when Uud. In several cases houses suffered damage 1^ the spilling of water 
from attic tanks-. 

Aside from the.«e caws of relatively insignificant damage, uvcrylhijig gives t<"slimony 
to the comparative gentleness of the shock. In china storos, whne fragile wares were 

di.><played in all ports of in^i run^ positions, not a y<\iTv whm di'^pla'-cd or broki-n. So 
far as can be learned, no plaster fell anywhere in the city, and there was no breakage 
of brie-&-brac or china in the dwellings. Obmrvers who watclied the minute hands of 
cloi ks tliat wi-re not stopl esliiimt<? the (luiaCion of the shock at from 3() to 40 seconds. 

The heavier shocks were undoubtedly from northwest to southeast, lliis was shown 
in several ways. Tanks spilt water in both these directions, and the tank noted above 
fell nearly to the southeairt., although its frame ran aiiproximately east and west, and m) 
offcrtHl some resistimce to free motion to the .southea.st. In McCloud's Lake, the waves 
ran northwest-southeast, breaking highest on the bank and bulkhead in the southeast 
corner, while the north .side was little afTe<-t<Hl. At the city puiiii/mg station on MomNm 
Channel, a .similar cfTcct was noted. Several ob~( rvt r*! rlaini to have seen tall buildinjjs 
and slacks swaying in llio direction indicated, and liiosc wlio were standing were con- 
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scious of the movement of their ovra. bodies in the same ciiax;tion. Milk in ujk-u vessels 
left a CM^ng of cream highest on the northwest and southeast sides, althouf^ in many 
ca^M iTiofion was also shown east and west . 

While there is not entire agreement with reference to the east and west vibrations 
during the latter part of the shoelc, the largier number of oheerverB plainly fdt and saw 
their effects, and the (■viili iicc as to tin ir occurrence seems coTiclusive. Doors swung 
eafii and west; swin^g objects, audi as dropdights, hanging baskets, etc., were found 
either swinging cast and west or in curelcs after the shoelc, and pictures hung on north 
and south walls of roonus hIi(>w(><1 lateral motion during the latter part of it. Tanks in 
several cases spilt water east and west, although not in such quantities as in the other 
diroctaoos. 

ThefoUowbg taUe indicates the effect of the shock on the 128 docks conoenung which 
reports were remved: 



OrtataUoa. 


NumiMv of 
Clnrka. 


SU>p«. 


Sul Stopt. 


FarinK w«?t . . 
Facine north . . 
Fncisit; iM^t . . 
Facing south . . 

Total . . . 


3-' 
30 
27 
33 


17 

IS 
13 


15 
is 
14 
17 


12B 


« 


64 



Clo< ks with very lonj; or very short pendulums wcrr irrnrrally not stopt. Two town 
clocks were not stopt. One of these, which, tiirou^ the courtesy of Mr. E. B. Condy, 

1 was permitted to examine, is in the tower <rf the county court-house. Its frame stands 
northeast and southwest; and its lOO-pound pendulum, hung on the northwest side of 
the frame, swings northeast and southwest, missing the edge of the iron stand alMHit 
0.5 inch. A deep scar in the mahogany pendulum bar indicates that during the shock 
the pendulum swung sharply to the southeast, its bar striking the edge of the iron stand. 
The weights of the same clock hang in a narrow f^hafl at the side of tlie tower. The 
wire pulley coitis which support the weights wuc fuuud badly ivvLsi^ il ob U} interfere 
with winding the dock a day or two after the earthquake. On the inside at many 
clnrk-eaaes are found scars made by tlio Ftrlkiiifc of the pendiduins. Tti*,^f scars are 
deepest on the south side in clocl&s facing cast or vfcsi, and on the west side in clocks 
faehig north or south. 

Some persons who wr-rc outdoors during the shock claim to have hrarrl a dull ruiiililiri^^ 
sound immediately preceding it. Tb^ 6nd it diilicult lu describe the soimd accurately, 
and in some eases think it may have emanated from nearby buildings. A oonsidraable 
numlxir of pwpic suffered from nau-sea and dizxines;*, with lu nlache, for a time after the 
shodu With some these disagreeable symptoms persisted all the following day. 

Farmington, San Joaquin County (J. ¥. Gwiii). — The house quivcnxl, tiicn the sash 
weights of the windows began striking back and forth, ami a heavy roUing motion wa.s 
felt which eau-sctl ojM'n doors lo swing Imtrk and forth. The clock stopt. The surface of 
the ground moved in waves Yikv. water, and tiec^ moved with th(! ground. 

Central San JiMUjiiiv County (E. P. Iligby). — In Ranges 6 and 7 E., townships 1 and 

2 N., Mount Dialilu .Mi ridian and ]ia.so line, there were ai)parently 2 maxima nf e<|ual in- 
tensity with intervals of a few seconds Ix'twecn. The apparent din>ctioii wfki SW. to NE. 
No dijeets w diimneys wa« overthrown. The Ixvl ."hook, an«l chandeliers, pictures, o|>en 
doors and shutters were raii<=rd to swing. AViiiduws and wiinlnw weights rattled. The 
dock did not stop. PajHjr on the walls was cracked. The slate roof on a iiigh church 
tower was cracked. There was scareety a hraath of wind, yel large trees swayed and bent 
as if radcied by a terrible gale. Water in the wind-mlU tank and m other tanks dopt 



Digitized by Google 



314 



REPORT OF THE GAUFORKU EARTHQUAKE COMMISSION. 



over, and oontinued to do bo for 5 minutes after the shock. Water was thrown from a 

swiinniing tiink where the level wils 5 feet h< low the top «)f the tank; water at one plaoe 
in the river watt tlirowu uver a cuQcruti: wall 8 ur 9 feet high. 
Modato (B. Hughes). — In oommon with other points in the groat interior valley 

region, Modesto received a very deeitleil ^Imkiiii; up by (lie earthi|<iuke, hut .sufTennl 
pract ieally no ( Ian iiige. Tlie local ciTccttf were the stopping of cloekji, tiio swaying of trees, 
banging hasketn, ilro{>-iights, and chanddbiB; and in a few cases the fall of objects from 
inseeun' (K>sition.s in ."t^^res atul (laxsllingis. Water tanka and troughs, milk pans, etc., 
spilt part of their contents, and in one or two iititance,-* cnicks oiK-ned in buildings. 
No one, so fur a.s known, aehmUy tinietl the duration of the shock in seconds. 

The observations of many pesBom in and near the town indiciit« that tlio vibrations 
were in two principal directions: viz., northwest -southejvst }vv\ fipproximately west-east. 
The heavier shock .<e«'ms to have IxM-n in the first diicction, but ol)si'rvers are not in entire 
agreement on this |>oint. (^loeks of larger slac were quite generally Htopt, no matter in 
what ilin f'tion they fared. S<'\-<T;d p(>rs.ins n-pnrt having heard a roaring or rtimiiliiig 
eound, beginning a few seconds Ix'fure and continuing until the end uf the Uititurbancc ; 
and a number of people were affected by symptoms somewhat like seasiekness for several 
ho'irf nfti'T it. 

The fullowiug detailed notes were ol>taiiied from citizens of Motlesto and vicinity: 
(Mr. Schaffer.) — Trees swayed northwest^southeast. "The Swan " a new building 
with green walls, cracked iit tiic junction of the ceiling with the northeast end wall; also 
at the junction of the oeiliug with the lire-wall running t hru the center of the building from 
northwest to southeast The cracks in both cases were on the srcond (the top) fioor. 
The buihling faces noithwest.- 

(?layor's Drug Store.) — Boxes on shelves on the northwest side of the store fell toward 
the southeast. 

(Mr. Swaason.) — Saw water spUt southeast-northwest from the railway tank at (he 

depot. 

(AJ FogJiTty.) — M»'at nuirkei. Mr. Fujjai ly run frtiiii the building, and on n-turnmg 
after the shock he found dro)>-lights and a butchers' scale, suspended by a ainj^ wire 
from the ceiling, ."winirinf: in a dirrftiDti ji;ir:illi'I with tlir -trrct, northwf~-t-snn1heHst. 

(Green Brothers.} — ileanl a roaring souml jusi l)efor«' the ."hocL Felt the bed swing 
northwestHMnitheast. Plaster mftod down from cracks in the ociling. 

f K. 1*. ^^'l>^( l> )^ — Mirror hanging from ^(uitheast wall fell, on account of breaking of 
the cord, ou iUs face toward the iiurthwest. 

(Mr. Chapman.) — Ranch 5 ndlcs southwest of Modesto. Water trough oriented north- 
south spill water from lM>tli rnJs. 

(George T. MeCbbe.) — The bed wad standing north-south. The hrnt motion was cast- 
west, the second and maximum motion was northwest'«outheat*t. Trees swayed north- 
w<'st-.southeju<t. The window S!i,'<h drttpt, 

(.Mr. Itidcr.) — Water in the street gutters moved west-east in the first part of the 
shock; in the 8»'oond part, northwwt-»outhea<it. 

(Mr, Schaffer.) —Twenty-one miles southeast of .MiHlesto. Tin -li ling dnoi-s on a barn 
fronting (^ast movml north and .xoulh repi'atcdly during the shuck. A water trough a 
few feet away sj)ilt water cast and wc-it. 

(Johnson and Rikss Store.) — A pile of paint cans stood northwcst^uthoMi. Several 
cans fell to the northeast. 

(G. W. Elsey.) — A tall, oiH-n-frametl "MiKsion" clock facing suutlieast was found after 
the shock wit h its pendulum loilge*! on the top of a cross-bar of the frame. The positwn 
of the pendulum iiidii isf s I .'^i cuti-iderable increase in the iLtti|)litu of its vibration north- 
caiit-tH>ulhwebt in order to allow it to ^swiiig high enough to lodge. There wore several 
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nnular eaMB oF kxlgc^d p<<uiltihinw in doeks fkdog in tlie same direettoD. Mr. E. FSaay 
al.su noted a w»tQP-tank spilt east and west, and trees swayed in the same direcUoo. 

He hcanl a ntmbling sourul. 

(H. Hiiitzn.) — A \va(fMatik spilt c-:v<t and wc^t. A hanging lamp swung in tho 
sanic direction, druppiii^ its cliinuK v io ihv. r:L<t. A IhxI on the pordi rolled east and 
went. He lif';u(l :i niiiil>]ing fsouml iliiiiuir tlit; .sliofk. 

(Ivlitor of tiic Daily Herald.) — IV^I luuvcil northwest -soutbciist. 

(Farmers' and Merchant. s' Hank.) — Tiie vault is built upon a foundation independent 
(if ihc n-ct of the building;. The front of tin' vault, facing southwe,<t, i.s eontiTuious with 
a lath and plaster partition which extiiuds to tlie wiling. Ou the left iat a wuisli-rooin, and 
on the right an opemng into the room at the mido and back of the vault. The phwter 
partition i.s rnu kfrl where it joins the (if llic vniilt ninl jtarf w.iy ilnu ti tlie .'<i(les, prolm- 
bly iudicaliug a greater amplitude of motion iu the building than iu the more solidly 
oonatructcd vault. 

(W. A Iliii ter.) — At Ceres, 0 miles s*>u(h of Modesto, a tank spilt north-.south. 

(W. R. Iligli.) — One mile north of Modesto, a tank epili north and south during the 
early part of the shock, and east and west later. Trees swayed northnjouth. 

(Empire Stables.) — Drop-lights SWUng Mid water in trough spilt northwestnsoutheast. 

(A. L. H(»ltham.) — Milk pans on shelf supported by wires spilt milk west. The 
shock wa.s preceded by a roaring sound. 

iModesto (ia.s Works.) — Watrr in the ga.sonieter tanks spilt northwest -.southt^iLst. 
A chandelier iu tlir ]>nili!ing hung by a il'-'>7'> Inrli <^ra.s-pipe 12 feet long; after the shock 
was over this eliantietier wa-s swinging norlheiisl-southwest. 

(J. T. McNiH'ly.) — Station agent saw the railroad watcr-t^iiik spill northwest-southeast. 

(P^ditor of tlu« News).— .\ water-tank belonging to J.Urie,2,5 miles southwest of Mo- 
desto, was overthrown to the west. 

The following were the clock records at Modesto: 





OMu. 




NvtSliwt. 


Fa<'inR Ii.ir'.h. :i-t . . 


4 


t 




FaciiiR ^1 .111 h.. . . 


12 






Kariii>! .-i-u'hwivt . . 






• i 


Facing iiiirtbwuit . . 


7 


4 


a 


Total 


30 


21 


9 



Ceres, Slnnixhvs Co«n/y. — The sjirtck was felt, but is reported as not severe. 

(hilil'ilr . SlanislaiiK Counly (V. (!. Kei4l). — Tlie .-]ini k sii mut l<i 1m- in ;i ii(ir11i<'n.<:t 
and soulliwest direction. In the ifchuol-hout'e, a 2-story tirick building, tindK'i-s lying 
in a northeast and southwest direction axsre loosened from the eonerete at the ends, but 
those extending normal to this wf rr not aff<fted ('Ir.i -tupt. 

(E. C. Crawford.) — A llag-pole IKJ fw?t high swayed apparently north and tiouth; 2 
clocks stopt; water in a tub moViY) north and south; and a stand lamp seemed to tip 
.nligbtly north and south until stea<!ii <I; but no olgects were ov(Tturne<l. 

Wesiley, Stanisiaw C(,unly (W. G. Carey). — The town is on adoljc soil with gravel at 
a depth of 20 feet. Furniture and pianos were moved across floors from the walls toward 
the south, and ijuite a numljer of pieces of funuture were t(>p|)led over. No chimneys 
were danmg<'«l, but .several large water-tanks were denio!ish(>d. These demoli.shed watcr- 
tanlcs tlu-u the country seem to have been rotated about one-fifth counter-<'lockwLse. 
Curs oil the track were moved at least a foot. At the railway deix)t, a 1,400-pound iron 
wheel was rolled back and forth for a diiitaocc of 9 feet northwest and southeast. There 



Digitized by Google 



31G 



REPORT OP THE CAUFORNIA EARTHQUAKE COMMISSION. 



wore 2 maxima in ilic niovomfut of tho iiarlh, nnd tlio second wns ffic s(rf>ngiir. Some 
men !<l«H!iMng on a scow on the river 2 niUcs esist of Wtstlcy heani a ruiiitjling Hound ixifore 
any shook was felt, ami < imh dui of the SCOW to MM» whai it WM. Then the shock came 
•ad the watcis rolled and foanwd. 

COAST RAMOBS SA8T OF THS RIFT AMD SOUTH OF MOUHT BAMUTOIT, AHD THE 

mn 8IDX OP tut SA> joaquu yaumy nam wbsiut to mm. 

In the coast rangra on the east side of the Rift, Houth of Mount Hamilton, and alon^ 

th'' of the San Joa(|iiin Valley, fettlctu' til- arc few and wi.ii'Iy scattcrcil, so tliat 

opportuuilies for obtaining data as to the distribution of iutcusity were conreapotidin^y 
rare. Thb territory was exambed by Mr. G. F. Zoff man, under the diroetUNi of Pnf. 
J. C. Ilnumcr, and the losults of his obBcrvationB and of othots are embodied in the 
following report : 

Patheeo Pans liixid. — Starting from Ilollister, the county seat of San Benito County, 
the writer went up the Pacheco Pass road over the .Mount Hamillon range to Ixts Ranos, 
in the San .Jonqnin Valley. There an- but few lu ii k or !<lono chinmcys in this neighbor- 
hood, and in(]uiries were directe*! to the spLLhhlug of milk and the falling of dishes and 
other movafate object.s. At the entrance to the canyon thru wliich the road winds, 
scvenil liouw-s were visited. <*n!y a few di^h' > had hoen broken and milk \v;is tliron-n 
only from pans well filled. At liell's Station no datnage was done biiyoud the low of 
milk. High bottles and dishes standing upon shelves were uninjured. The residents 
say that the vihrntinns were from ea.«f to \ve«t, :\[v\ ]vm\ a rocking OlOtlon. Before the 
shock a rumble was distinctly heard coming from the west. 

At raaeh-houses about 5 miles northwest of Bdl's Station, and farther up in the moun- 
tains, the .shock was of fDiisicli raMy li'^s inti iisity. 

Afountotn House. — The sliock was reporte<I aa having Ix-en very niild; no dishes were 
thrown from shdves, nor milk splashed from pans. The proprietor states that the 
earthquake U'gan with a nortli and south movenumt whieh later changed to the east and 
wct^t. The shock bore should be rated at V. 

Going down into the valley on the ewnt mh of the Paeh»m Pass the intenmty of the 
shock perceptibly inercaseil. At a ram li In >um ' 7 miles fmin the pass, nearly all the milk 
wjus thrown from pans and all the water from tanks. In a well wlu-re the water was 7 feet 
from tlic surface, some wjus thrown ont. .\h nole<i by one gentleinun. water wa.s thrown 
from a tank, fit -t from north to south, ehunj^liig later to caift and u i -t. 

.San Luix Uuiidi . ~ At the east end of the V!il!i y, (ni llie Sati I.uis Uancii. Mr. Mill< 
stated that he <ii.**titietly felt the vibrations begin Iroin no! lit to south; there vviis then a 
lull of a few .seconds and then followed a very noticeable ea^t and west movement. The 
surface of the giwrnd is .siid to have moviil up an<! douii likr rhr \\a\i of (lie ocean. 
Thruoul this valley, whieli is niade up of graveLi ile|>ositeil on liriner rocks beneath, the 
shock appears to have been nearly uniform. 

Lot Hdnof. — On einrtv'inL' from mountainmi-- dt>1rii t- intn f]\r di' ji alhivial plains 
uf the San JuH(|uin Valley, the iiitciutity of the .shock increcu'etl, until ut Imh litMos it 
rGachod a maximum. A count of the chimneys showed 57 per cent (17 out of 30) fallen. 
All the brick ehinmeys were damaged, iis ^howii by the accomjMinyiiig photogra|)hs. 
(Plate I23n,c.) A peculiar feature of the effect upon thoiw t^tructures was that all the 
damage was on the northeast and southwest sitlcs. Frame buildings were not damaged 
l)eyon<l the fulling of plaster, or the throwing down of chinm<>ys. .According to the 
statemcntjs of the residents, and the data obtainable, the vibrations were north and south. 

Vdfa. — Out of 7 ehimw^ 6 were thrown down by the shock. The plaster in frame 
houses was conaderahly damaged, but none of thiD buildings was thrown from its 
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fQundations. The town had no bnck structures. The water of the nearby irrigation 
eaiuJs had, in plncfs, been throim up on the banlts as much as 6 feet above the usual level. 

Newman. — From Los Biinos toward Xe\mmn the intensity of the sliock appears to 
have decreased. At the latter place, out of 8 briclc buildinjgs only one, just constructed, 
was thrown down; one was cracked, while the mnuning 5 were undamaged beyond the 
falling of H littlo plaster. Sixty pi i ( rut (30 out of OO) of all the brick i liimtieys foil, 
altho little other damage was ilonc to frame hous(». A roan who saw the 53,000-gallon 
railroad wat(rr-tank fall stated that at tlic beginning of the shock it began to sway north 
and south, changing later to east and west, and finally faliing toward the west. 

Crow's Lundlng. — Out of 18 chinmcys only 3, or IC<^ per cent, fill. ConFiflerahle 
water was thrown from the tanks. At a hru k uil-puniping station nhout 1 miles north 
(tf Crow's Landing a few cracks were ma(.Ic in the walls. The large oil-tanks and waten- 
tanks were un<lamage«l. People in tliis iii i;^lit)f rlioixl ^lalc that the direction of the 
vibrations was fii'st from north to south, changing later to ciM^i and west. Opinions ditTcr 
on tins point. Many also state that a dreular motion was perceptible. 

Grayson and WeslJnf. The town of Grayson is on f hf hanks* of thr Srui .Tnnqiiin Rivpr. 
No damage was dune by the earthquake. A very few things were llu-own from the shelves, 
but no cUmneys were thrown down. At Westley all the chimneys were found intact. 
One poorly hrarcd milfoad wad r-tank fell, and om- rcniainr'il .-triniiiii.tr. The people in 
this disilrict maintain that the direction of greatest intensity was north aud south. 

From WetUey to Mount Ham'Ston. — From Wcstlcy the writer traveled up the Arroyo 
del Puerto over into San Antonio and Santa I.snbel Valleys an<l up to .Mount Hamilton. 
There arc but few bouses on the east siilc of the summit, and but little data was collected. 
The best was obtained at the PhaMiix Quicksilver Mine. Here there are several brick 
buildings and ehmnoys, but no damage at all wa^; done to them by the earthqualra. In 
t!i< tunnel there was no i*hifting of strata. At Mount Hamilton Obser\'atory a coiipln of 
cliiiuiicys were cracked, but none fell. From Mount Hamilton, the WTitcr went to 
Paiceneif, in San Benito County, thru the Fanoche Valley to Hendoto, thenee to Coalinga, 
Dudley, Cholame, and Pcaclitrpe. 

Faicenes. — Going from lioUiijler toward Paicencs the intensity of the earthquake 
rapidly decreased. At the lat ter place, which is on the gravels deposited by Trei< Finos 
Creek, none of the cliirum y> (3 in mnnl>f t) were dainapd, nnr were the clocks stopt. 
Water and milk were thrown from their receptacles in an cast and west direction. 

EUAom. — At the Elkhom roadhouse there were 3 clocks; the one facing nrarth was 
undipttirbed, \vliil«' tlic otln r 1. one far iriii wuth and ihc other east, stopt. No water 
was tlu'own from the troughs nor milk from the pans. A few miles northwest of Elk- 
hom, the milk was thrown from pons on the northwest and southeast sides. The infor- 
niati< >n o!»taincd from the residents in regard to the direction of the vibrations was very 
contradictory. 

Emmet Post-offce. — At Emmet milk was thrown out in small quantities, but no 

movable obj»!cts were moM-d or upset. Near the summit between Tres Pinos Creek 
and the Panochc Valley, the shock was so slight that people did not think of arising. 
Nothing was thrown over, nor was milk splaslit from pans. From Paicencs, where the 
intensity may In^ rateil at about VI, it graidually decreased up Tres Finos Creek until at 
its source till' iiitrrisity wa^ ahnut IV. 

Panochf Valli y — 'I'lii^ n iriim lies on the ea.st side of the Coast Ranges. At the hemi 
of the valley thr ^liock \va< so slight that some of the inhubitiuits were not awakened. 
On going farther ilown into the lower groiuid where the M>il i-^ deeiwr, the intensity wns 
slightly greater. At the Panoche store water was tlu-own from the tank, but no dishes 
were broken. Aftw leaving Panodie VaUcy, no definite infennation was obtainable 
before arriinng at the Chainey Ranch 14 miles west of Heodot*. Tlua ranch is on the 
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plains oa the weal side of the San Joaciuiu Valley. The iiuperintendcnt tmid that water 
was thrown out of troughs in a northeast and southwest direction. Movable objects 

were not disturbctl. 

Mendota, — ilcudota ia ou the low alkali plaim on the west side of the San Joaquin 
River in Fresno County. The intensity of the shock was comparatively light. In the 

town there were 17 brick cliimncys and not one was tlirfiwn down. The railroml tank, 
two-thirds full of water ut the titue, wa.x Hhakeii down; but it wius very insecurely built 
and only a very small vibration was necessary to overthrow it. liottlcs and other unstable 
articles wi-re not disturbed. The [iroprietor of one of the holds, who wa.s up, stated 
that tlh' first moveiiieut was vast and wi-st, the sk-eond iiotifi and soutli. tmniiiating 
with a *1< ciiUU Iw lA. People who olxserved the plains at thi liitie said that tiiey a.'*sunMHl 
a wave-like ap]>earanc(>, and that trains rose and fell as the undulations past beneath 
the tracks. They also stale th.it (his w.wv motion was conhn^Nl to the north ruitl south 
movement, the east and west motion being more in the nature of a tremor. In the irri- 
gated lands south of Mendota, considerable water was thrown from the canals. 

^fenr^|^>tn tn Cotilitujn. - At ;m oi|-puiii|iinp -tatinn in rni!''> »fouth of Mi'mlnta. there 
were 10 hirge tanks; of thesJc tlic roofs (unsubstantially braced) of 6 caved in, and much 
oil was thrown over the sides. The brickwork of the fumarvs was not cracked. At 
flu laiieh-houscs, about 6 miles eju-^t of th( piiiiiping plant, milk and water were thrown 
from their roccptaclcti, and couiiidcrable damage wa.H done by the breaking out of the 
head gates in the canals. The direction of greatest intensity is said to have been east 
and west. Many people m this re^on suffered from a nauseating sensation following 
the quake. 

CoaliTtga, — The tops of a few of the walls of brick buildings were slightly damaged, 
as shown by the accompanying photograph. (Plate 12.'io.) A few disln s and bottles 
were thrown from the shelves, and water wa.'' ."^lopt out of the tanks, but non«- e«}>- 
sizeil. The direction of greatest intensity of the vibrations was northea.«*t-southwcsl. 
At the oil wells no damage was done eitlier to w(>lls or pipe lines. At a pumping Station» 
the brick lining of the furnace wns c rai-ked .'^lightly. C iii-i lc lalilr nil wa-: thit)wn from 
the timks. lu a large reservoir containing No. U) oil (.very heavy;, the oil was thrown 
up 10 inches on the northeast and southwest sides. In a pump having No. 16 grade, 
the oil was pplaslit 3 fi>' t up tlu? sides. 

Dudley. — Going ijouth from Coalinga tlu-u the Kettletnan plains, the intensity of 
the shock apparentiy dcereasc<l, tho there were so few inhaUtants that it was Impossible 
to get definite data. At I^ndli v Station (a farm-hoiis<') nothing on the shelve? was 
<li:jturbe<i nor had milk or water slopl over. It was evident that the earthquake 
was less intense than at Cnalinga. Entering the mountains west of Dudley, there was 
a further decrca.sc in the intensity. 

ChoUune. — At the east side of the Cholame Valley, the occupants of a ranch-house 
had not fdt the shock. At Cholame Post-office the shock was felt, but very slightly. 
The |>ostma.'<ter stated that it had a rocking sciissi(i<ui rather than a shakhig one. At 
the Cholame ranch a mutl chinmcy about 7 feet liigli was left standing out by itsdf, 
imharmevl, but very ins<'cure. 

/*nrA;/ieW. "Near Parkficld there are fissures in the earth, bearing N. 4.'5° W., known 
to have existe<l since the first coming f»f white men. In some places the depres.sions are 
35 feet deep. The.-<e fissures were not reo])4 n(^l at the time of the late eartlujuakc. 

8tOM Catii/on Coal .\fiiir. — .\t the coal mine the shock was very noticeable. Tho 
fireman mi il.ity the nuirning of the e!irtln[uake .-stated that the ^im la ■^tarks, 3.'5 feet 
high and guytnl, swung considerably in various dnectious. No shifting occurred m the 
Strata of the underground workings. It was stated that the movement was northeast 
and southwest. 
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PflodUrw. — As Peachtree WM ftpproacbed, there mis a pcrcrptiUe tieein the hiten- 

sity. Alwut 2 milc>s east of thr po^tHiMiro, (IihIm's hail Ixvn thrriw n ovrr utnl milk spilt 
from pons. At tho station iteicif, however, nothing hail bcrn overturned. The region 
vinted between Cholanie and Pcacbtree is hi small valloys lying in themouDtaim on the 
west siiif of the .Salinas ValU'V. The soil is nowhere tleep. 

Caniua Creek, Frcsm County (S. C Lillis). — Tlio shock was severely felt in this region, 
and its direction was 8oiitlieftft1-northwe.st . A s<*ries of landslides cauml by the earth- 
quake w< [<' K porte*! by Mr. Lillis, e\1( inliiin from the northwest corner of T. 18, R. 
H E., M.D.M. to the nu'ddle part of T 1'). H II V... a .li^ance of about 23 inilrs. The 
features were not at first recognizeil by Mr. Lilli- Uiml-'lides, and as they ot i uire*! on 
the ea.st side of the Coast Rutig«'s, on the bonh'r of a portion of the Sun Joaquin Valley, 
where Iho iiiti iisily wii'' ahnornially high, tlic hypothesis was nntriiained that there 
might have be<'n a supplementary fault in that region along the edge of the mountain 
range. Hie remarkable almemont of the foatureM lent eappoii to this 8uggp»tion. The 
region w.i^. lunvcviT, «iib^r(]tirn1]y visited by Prof. G. D. Louilerbark . in company with 
Mr. Liilis, and the feature^) reported by the latter were found to be landslides. Pro- 
fesBor Louderbaek furalahes the following note r^aniing them : 

The phenomena reported by Mr. TJllis are several landslides. In each case llie effect of 
thf iiii>\ cinciit can foUowi-il in ilctail and .sharply delinulerl. Tiic form of the movi ii Ijndy 
is lypicttily that of the land.^uif in each ca.-*, with the cliff ;it the upp«T end curved and 
concave toward the lower part of the slojie. The miuss hite nuts t d away and downward, 
leavins in some instances an open space or tissuie, partially iiUed at the present t ime (May, 
1907) by caving. The back cliffs, folloiwed aroiuM, gradually paas into lateral plane.^ of 
movement, which t1iem.seIveH are sometimes gaping on the more elevated aide, ahowing a 
forward and slightly lateral movement of the ma-ss. (8ee plate 125n.) 

N'o ;z;r-iicral fi>^ure, fault, or rift was oliscrvcd pasr-ing thru or near the.se lanll^^lilll•s, nUho 
a careful .•^«!aji h was made for such features. 1 ausptc ted ut first that there mi^iht be such a 
rift-line, because the landslides arc appro.vimately along one line or Mt. This appears, 
however, to be due to (he fact that one particular formation Is especially favorable to land- 
sliding, all the slides that I .saw along the lower part of the range being associated with a 
tliick reddish-brown shale of a definite stratisraphic horizon (Tejon?). The general struc- 
ture of the range causes the nx-ks of any given horizon to outcrop along a line muphly 
jiarallcl to the rani;e fnml ( ii]ipr< ixinuUely noi l li\ve>( — "in hcsist). The landslide.- all lookt 
fresh, and acc(»rding ti) .Mr. Lillis .several of tlieiu [and probably all of tluise under con- 
sideration) were caused on .\pril IX, ItKMi. I made a trip across the hills from the valley 
to ^k^ew Idria and noted nothing that appeared to be a recent seismic line. 

EAST SIDE OF THE SAH JOAQUIIT ▼AULBT 80im OF H0IXB8TO AlID 1HB ADJAOHT 

FQRTIOm OP THE 8IERKA EETADA. 

In this region infwmation r^^ardmg the intensity of the shock is rathw scant. Hie 

shock was in general not sufficiently s<'Vere to excite alarm, and j>eople a.s a rule did not 
note carefully its effects at the time. Such records as are availal>le indicate that an 
intensity ranging from VI to V prevaScd to the eastern edge of the valley, but that it 
died out rapidly in the inountaitis beyond. 

Merced, Merced Count y. — Clocks generally were stopt, and banging object-s were 
cau.sed to swing. One chamlelier wjus observe<l to swing north and south, and then in 
a circle. 

M'tdrra, Mtnltrn Coxnly (F. E. Smith). — The principal disturbance was preceiled 
by a tremulous motion for about 10 seconds, Tliere were 2 nuixima in the principtd 
disturbttnoe, the second being the stronger; and a tremulous movement succeLiled it. 

The apparent dirretion nf flie nir>vf<!rir>iit ww^ frmii ^ntithf<iust to northwest, and dliject.*? 
were overturned toward the northwest. The duration of the shock was thought to be 2 
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nuntttes. It was wvwe enoug^a to rattle windows and move doora; to eauw tiie bed 

to move ; to swinp hanging objects and stnp clocks ; aiul f <> overthrow ornaments, vases, 
etc., but not to throw duioneys. In other parts of ^ladcra Couoty the itbock was reported 
from DaultoD, Magnet, and Gold, but without euffieiont dotdle to afford a dear idea of 
tin' iiit<>nsity of the shock. 

Fresno, Fresno County (A. C. OUiey). — No. VI of the Kot<iii-Forel ficalc describes 
eoiufitions here quite accurately. There was a gieneral awakening of sleei^rs, oseOla* 
tion of chandeliers, stopping of clocks, and cotusiderable agitation of trees. Some people 
ran out of their housea. Water in troughs was spilt out, etc. $io damagie was done 
to buUdinf^. 

(J. P. Bolton, ol)scr\'cr of the U. S. Weather Bureau.) — At the time of the earthquake 

Mr. Bolti in w;i*' (>n tlie third floor, .standing near a window. TTie time of the nhoek was 
.5'' hi " iiU . Tli»^ lirst shock lasted about 10 seconds. It stopt clocks, swayetl build- 
ings, ga.'^liers, fumitmc, unl<M;ked-doors, window-weights and nhutters. There was a 
short interval of ccs.<iation, tlu ii a srminl ^^linrk wliidi lusted :il>()Ut .lOswondw. btit was 
less severe than the first. It Uml a trcnmious motion wliich grailuaily died away. Each 
shock developed its greatest intensity near its beginiung. The apparent direction was 
from ';<iu(li to north. Tho intm-^lty of fhr fif^t shock wof siiffioicnt to sway tho Ptotitc^t 
building and dii<turb iti^ contents without displacing them, and to damage walls sliglitly. 
The only sound observed was that cai»ed by the jarring of the building, e(e. Abny 
dogs barked vii:()i<iii>ly shortly Ix'fore the first sluwk. 

Heedley, Fresno Cuuniy (John Fairwetber). — The shock was north and south; 
clocks stopt; Kome plaster was cracked, but no chimneys f(>ll ; a front door which was 
locke<l \\:i> i :iu-< il to swing open. At Conejo water was slopt out of ditclics to the 
north for 40 feet. At Janieson 2 distinct .shocks w(>re felt. At Riverdale, han^g 
objects were caused to awing. At Kingsbury, a slight shade was fdt. At Fowler 3 
wells were fille<l witli .sand. At Sanger a clock was stopt. 

Visalia, Tuhre Counly (F. A. Swaiiger). — A rocking-chair rocked vigorously north- 
ca.«tt and southwest, but no shifting of the chair was observeil as it rocked. The swell 
and fall of the earth-wave seemed Strong. 

(A. M. Doty.) Four shot ks were felt in Visalia, the last being the most pronotmcod. 
The town clock and almost all pendulum cloi-ks in the city stopt. The vibration was 
from north to south. The Ddta BuiKling, a two-story brick structure, swayed to the 
.south so prrrpptilily that it prr^tiin! liiilii ult for it to rof!:ain its cquilibriunj. When it 
iUd sway back, the tin roof rattled as if some one were {jouuding on it with a hammer. 
Practically everybody in Visalia was aroused from sleep by the quake. 

lyinnbn, T'ifnrt CoutUy (Mis?: T., H. Tindall). - Tlirn- was a smart shock. A cli-H'k 
at Uie bank stopt, A crack in a brick building was so enlurgeil tlmt the wall had to be 
strengthened by rods. A ehanddier swayed from south of southwest to north of nortb- 
• ist. i:is( win n in Tulare County shocks WBTc reported at Ebctcr, Kaweah, Orosi, 
Portcrvilie, and Tulare. 

Bakersfield, Kern Counly/ {X. G. Grant). — The shock was strong enough to rafttie 
windows and doors. Oil slopt out of tnnk.s in the oil-fidds 5 miles to the northeast 
of the city. Some clocks arc re|x)rted to Itave stopt. 

Isabella, Kern Counly (Stephen Barton). — Mr. E. King, lying in bed, noticed the 
sinning of a pistd scabbard suqxmded by a strap directly over his bead. 
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BAST OF THE 8IBIIKA RTAAA. 

Data Collected bv Ceo. D. Loi ucuhack. 

General mite. — lu the towns along the cast base of thi' Sierra Nevada and within 25 or 
30 mWca of the base, the shock w&s distinctiy fdt, inovuhl< objects were seen to swing 
anti liratil to Iminp or rattle, and a vrry Ptnall ntitnber of jxirsons wore awakened. 
Farther east the most notable feature of t hi- reiKirts is that wherever the effects of the 
earthquake were made evident, the phy»cal mgns, such as the swilling of suspended 
objects, etc., were dr>jfrn«'il alino'-t to thr (■\< lusion of direct physiological effects. This 
is apparently at variance with tfic princi])los upon which the liossi-Forel scale is founded, 
as the first 3 grades of inte&mty, beginning with the lowest, are based on feeling; the 
visible ili>(uil)an<c of oljjtcfs not bi-ginning until praili' I\' is naclud. Thi? may be 
due entirely or chiefly to the following conditions : iSuttleuieuts are few and far between 
and many eontdn a very small number of inhabitante. When the earthquake oeeurred, 
the great majority were asle«'p, and tiu- f»'w who were up were nwving about at active 
work and wt-rc in general not of a sensitive type. It is therefore probably impossible 
to get satisfactory and correct statistics indicating the distribution oif the zones ol inten- 
sity- of the first 3 gra<tc8; and the sensible effects of the earthquake probably extended 
niui li faitliiT ciL'^t than r(>|«»rlfd. 

1\ iiia|)< till' ]i\n<i iiii]i<irtuiil of the physical signs reported is the <li^turl»aii( (' of smooth 
Wati r stir faces In five instances, at three different localities, ditch tenders or irrigators 
noticed an agitatiun of quiet water surfares and tlial tlie water lightly splasht against 
the sides as if from iow waves, or as in a vessei of water when it is slightly tilted. As 
the morning was dear and entirely without wind, it imprest them as pecidiar, and the 
matter was rrivorforl when they wont to brcakfa'^t. Thn snfjgestlon of one tliat some- 
thing peculiar liad happened, and of another that it was an earthquake, was each in its 
place the uMitement of sallies (rf wit at the expense of ihe reporters. When news of 
the California rarthquake reattheil these places .several hours afterward, the tirno was 
found to agree as closely as determinable with the phenomena of the morning. In each 
of these cases, however, it was reported that no diock was fdt. It is suggested that 
with moderately long waves such surfaces may prove very flendtivB indicatora of inten- 
sities down to the lowest degree on the scale. 

The farthest point east at which earthquake effeets were reported was Winnemucea, 
about 340 miles from the fault. A careful search was made for persons who had felt or 
seen indicatiotts of the shock. Only one api>arently authentic case was found, and tliat 
was of a nurse who ha<l retiri!<l a little after 5 o'clock, after a night's work at the County 
Hos[jital. She was lying quietly in bed and felt no disturbance whatever; but noticed 
a hanging lamp swing gently back and forth. Careful inijuiry at luwspapcr offices, 
the telephone office, the post-office, and of the railroad agent, the weather bureau ob- 
server, and many individuals in different |mrts of the town, failed to discover another 
observation. This is rather remarkuMe, I)ee:iu-i<' Wiimenniera is a town of considerably 
over 1,000 inhabitants. Jt is believed that the one definite report obtained is correct; 
and, as eorrobomtivc testimony, may be added the reporte from two othw localities 
almost Its far east as Winnemucea, in whieh sittiilar iilir iioiiieiia were des<Tilxxl (in one 
the disturbance of a water surface, in the other a swinging lamp), with the further simi- 
larity that.no shock was fdt. 

The elongation of the intensity zones in a northwest-soutliea.st direction is marketl. 
The strongest effects east of the siierra Nevada were felt with practically the same in- 
tensity from at least Sierra Valley to Lone Fine (about 250 miles along the range), while 
SO miles east of the Sierra the intensity had materially lessened, and 100 miles east 
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reports are practically UQobtaioable. This agrees, of coursi^, with the elotigation of the 
lociB off disturbanee. 

It also npin :ir.-; prnh:iMo thnt fhr Pi-^n^ihlc rFFi'rt? o\trntleil furthtT nloiip TTuriiboldt 
Valley, which is practically parallel to the directioa of propagation, than aloug those 
lines whene siieccflsive mountiun nmges were thrown across the advancing wave::;, as in the 
Bouthern Nevada region. 

In most cases the direction of vibration was gjiven as north-south, or northwest-fioutb- 
CftRt ; tho in two or three caSM north of west to south of east, or east-west , direet^ons were 
given. Mo4 of the clocks reported stopt faee<l nortli or south ; a few faccil west. 

In a few cases the statement was made that there were two shocks very close tog^her, 
but mast of the observers did not distinguish more tlian one. 

Details ior tlie various localitii .s follow: 

Routui Hole, 70 miles north of Reno (F. McMillan). — A distinct earthquake was fdft 
which lasted ijcveral seconds. 
Peavine Mountain. — A number of ranchen and mincfs were up at the time of the earths 

• |ii!ik<', oil till' mirth siilr of I'eavino, about 10 or 12 nules northwest of Reno. No one 
Qoticcil the siwvk nor any indicatioasi of it. 

Reno. — The shoek was distmctly fdt by a number of persons. Some were awakoied. 
The great majority knew nothing of it. A good account wa=! piv. n hv Mr. .Tensen. of 
the 0. S. Weather Bui-eau. He was iu the oftice to take in.strumeutal readings. The 
office is on the fourth floor of a rectangular brick building, longer east-west thjm north- 
south, lie heard some pictures rattle aiul thought the janitor was getting remarkably 
industrious downstairs ; then he noticed that they were all rattling and surmised that it 
was an earthquake. His attention was attracted to an electric bulb on a long wire bang- 
ing from the cdling, only a few inches from the west wall. It was swinging so as to hit • 
metal nipy^le on a pipe in the wall, thus making quite a noise. The building seoned to 
bhake ea.st-west. 

OflSitrikottM. — > Many were interviewed, but none had felt the shock. WhQe there are 

one or two vague rejwrt^, it is probable that no one rcjdiy felt the effcctf: at thif place. 

Wad»worlh. — A canvass failed to elicit any definite account. The poestinaster claimed 
he talked with many people, bat knew of none who had obso'ved l^e shock. 

Ilmen. — Quitea niiTnlwr of people were inter\'iewed, butnn porHlilefiniteaccount could 
be obtained. Most people decidedly had not felt it, and were not sure of any one n bo had. 
There were one or two bazy reports of parsons who were supposed to have fdt or obsored 
H, and one man a«lmitted having noticeil a "light shock." 

Vir^nia City. — Only a few persons noticed the shock. Mr. D. T. Smith was sleejung 
on the third floor of a rectangular boildini? that stands east and west. He woke up and 
f4'lt a movement of the building. An eleetrie globe sus|K'niled by a cord from the ceiling 
(about 5 fet^t) swayed about 1.5 inches with an elliptical movement, the major axis a 
little north of west. No one ekw in the building notieetl it. 

W'lihusLn. — .\ few an> re]K»rled a.-* feeling a "jar." No one noticed the dirix'tion. 

Ycrintitnu. — A few felt the ^hoek. It wa.-' light an l <1< >ierib<>tl as north-soiith One 
person in IxhI but awake .«aid the be*! rocki>(.l anil a curtain swayed uorth-soutli. producing 
a sort of dizzy sensation. 

Fallon. — Three pers4ins were foiuul who elaim to lia\i 1m en fiunkened ; Ihey wi re all 
wtMuenand light sle< |H'is. thio (.Mrs. 11 \V. Ulaek) awoke and hcani a noi.se which she 
thought was the rattling of the window weights. Another (Mrs. I. H. Kent) awoke 
henrini: a n.ii'-e like the rattling of a window. She also notirt .I a l>ird raije and a Iuuil'- 
ing plant swing ui a uorth-^uiith direetiou, the db<lauce from the point of suspen^jion to 
tho cpnter of gravity of these bebg about 5 feet. Others in tho same houses noticed 
nothing. 
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It is reportftl that ditcli ti lulcr? nii tlio Govomnu'iit irrigation canal initircil a <lisf uil>- 
ance of the water surface, run! light -flushing of the water as if by low waves or rucking. 
Tliey rt'poj i i'ii it at camp in the morning some htuirs before new.x of the Callfomia eartli- 
qu:ik>- arriv<'<[. Din rt tc^^tiniony is lacking on tlii< pitiiit, tho the report WM generally 
believed ftt the iiw-iamaliou Service Ollices at Fallon and Ilazcn. 

Fairview. — Reports from several sourccfl are to the effect that no shock was fult, and 
no di-itni t t'vi ieticc of the carthfjuake wa.s observed. 

Loceluck. — Several clocks are said to have stopt, but some of the reports, tho direct, 
seem to be unreliable. Several persona were awakened. One (Mr. Dawkinn, princi|ial 
of tlif I.rni lnrk S< linnl i fi It a .•'light .shaking; others lieani a noi.se a.s if a |x*riHjn were 
knouking, or the bliiid.s or ventilators had rattled. One feared tho powder house had 
"l^ne up." (F. J. Gunnell, A. G. Bosk, C. H. Valentine.) The dock in the hotel is 
said to have stopt. It hangs on an eju-it-west wall and faces .'H>uth. Tlie station clock, 
in a similar po.sition, was al.so reiM)rted f<t(>j>t. On S4-veral ranches 8 to 12 miles .'*oiith of 
Lovelock the irrigators n«»ticeil waves or spla.-shing in ditches or canals, and reiH>rted the 
same at breakfii-st that morning. I)i(eh<'s extend north-sooth; tlie slo|)e is very low, 
almost horisiontal, nti l the wat<'r smfaee snuMjth and fjuiet. (John Sullivan, irrigator 
for Lovelock Commen-ial Co. ; r<'t»'r Naker, raucher ; Jtuue^ Jeu.Heu, sou of rancher, etc.) 
t)nc report s|icaks of a lamp swinging. Those who saw the effects on water surifaoea^ 
aiul others in geTicni!. f«1t no shock. 

Mill City. — The station agent said he had no po.«itive indications of the earthquake 
and no one fdt it. 

VniimrilU'. — '\\ni\ VnwcW. a ranrher 4 niili s south nf rnionville, says that his wife 
woke hiui about duyliglit, and called hi;^ attention to the lamp swin^g. They felt no 
shaking. They notioed later that a fine dust from the adobe w^lls had orumlaled down on 
to the surface of the cream. 

Wwmmvcca. — A rather tboro canvass of tiie town was mmle because it is the farthest 
east ftt whkb any report of the earthquake was made. Only one definite account was 
obtained, and it i.s believoil to be reliable. Mre. Sloane, nurse at the County Iloflpital^ 
ha*I been on night duty anil ha«l just retired. As she lay quietly in bed, she noticed a 
hanging lamp with |)eudant ghuss prisms .«wing. It swayal, in her judgment, nearly 3 
inches, not far from east and west. She called her huiiband's attention to it and suggested 
that it rnipht be due to an earth(juake. It continued swingin-; stmie time. No shock 
was fell, nor was swaying of the building noticed. The raihoad agent, the weather 
bureau obm;rver, who whs up at the time, the postmaster, the employes in the telephone 
office, the jieople in both of the newspaper nftircs. ami a Tninilirr of other pcojile in various 
parts of town, all said tliat they Lad felt uo shock and ha<t seen no etlects of it, and knew 
of no one who had, except a few who had beard of the case of Mrs. Sloane. Anolher 
person, re|K>rti il by one or two a.s having felt tlu .-IuhI;. wm.- interviewed. Ixit claimed 
that slie had felt uo shock and that the report must have been started as a juke. 

HawOuimt. — Two clocks are said to have stopt. Mrs. Taylor described the ebock 
as a (r( triiir. a.-^ if a jK't dog were scratching and passing the bed, followwl by a di.stinct 
movcuieut toward the north and back toward the south. Mr. Brodigan, in the second 
story of the court-house, felt (juite a shake. 

i; , — The shock wjus distinctly felt by some. In tin sti ie it was said that the 
^(^ll^lm^ distinctly swaye«l, the di.shes and tinware on the shelves makint; ^^ln!e slight 
rattling. In the telegraph tifTice the clock stopt. The ■hhock was very .slight, ami fdt by 
oidy a few. 

HiHiif B lirooks). — The slKifk wa.<» ix-reeirtible; some rlorks ^topt. It was 
noticeti by occuijanUs in .-jomc 2-story l)uildiugs, but was not generally felt. 
Mono Lake. — A slij^t shock was fdt on the west «de of the bke. 
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Candelaria (Charles N. Pktt» weaiher observer). — He did not fed the dioek and knew 

nothing about it until tin'' nowspaprr rcfiort raiiir. 

Laws. — Ten or more persons noticed the shock, which was tdight. W. M. Richards 
stated that there were 2 shocks, one almost immediatdy after the other. Hie fint was 
a <:( tit in rocking motion, the socond small jerks. The total duration was about half a 

minute. 

Tonopah. — Several eommunicatioiis were to the effect tluit no one had noticed any 

tnilicatioius of the eiirthfiiiake. 

QoUi^id. — {Several reports were received to the effect th&t no shock was noticed. 
A report was in circulation tliat the springs had etiaim^ somewhat in thdr flow, Init 

the Sufjcrintendt^nt of tiic Western Ueclamation Company (F, A. Thomjison), who keeps 
a very chxsi; wut ch of the well.s and springs, suys there was no change at all in the flow 
nor any otiier indication of an eartliquakc. 

Evreka (Clay Simnis). — A slight shock was felt, the movement lieing from west to ('!u«i. 
It seemed to last for about a second. It made hangjmg objects swing, but did not stop 
clocks. 

liifhop (W. A. Chalfant). — The shock was Strang eudugh to waken many (M-rsons 
asleep. J.;iri_'i i Kirlvs in tin- jowelers' stores vcrrr stopt. The lenp;fli of llic vibration was 
uuuuual, but wiis not t inaHl. The eartliquakc was nut felt liS asluirp shock, but rather as 
a long and not SDvero rolling motion. Doors, windows, window wdghts, etc., were 
sliaken,and hanging o!ij( r1s, siu h as incniulc-ccnt biin>s, s-waycl hack uiul fnrlli thru an 
arc of 12 to 18 inches, double ampUtude. No damage whatever was done to property. 
Doors on the north and south sides of IniildingB seemed to have been affected most. In 
one instance a box of dry goods was moved about 3 inches. Out-of-doorS the rumble of 
the shock was noted by a few persons. 

Independence (Mtb. E. H. Brooks). — Some clocks were stopt and windows rattled, 
but few felt any shock. 

Lone Fine. — A number of clocks were Flnpt, all facing north or south. Tlie shock 
was noticed by only a few persons. According to one description, there were 2 shocks a 
few seconds apart. It seemed lik* a rolling movement, and a han^g lamp was noticed 
swinging norlh snutli. Tms shook. 

Keeler. — Only 2 or 3 [xT-sons noticctl the shock. It wa.s only slightly i>erce{»tible. 

In gathering information concerning the Cslifomia earthquake of the morning of April 
IS, a«5 fdt in the Wtrsleni \( v;irl:i n n;tc?n. twootlMT c!r.s( ly siu i ('( .linf; slnx ks wcrf brought 
to light, one of which had much stronger local effects tlian the greater but more distinct 
earthquake. 

The Enrthquake of April 10, 1006, about 2'' .T P. M.: 

This shock was uKuitioiu d by so few persons that I was at iinst inclined to consider it 
ima^nary. It was re])ort cd, however, by reliable pawns not known to each other in 

three difTcr«*nt towns. Tlie most definite necounts are as follow.** : 

lieno (Miss Lewers). — Olxscrver on the thinl Hoor of the Agricultural Building at the 
University, in the photographic laboratory; felt a very distinct shock, but did not re- 
member the direction of movement, 

OUntjhouse (Miss Non i ). — Tlii' jK-rson reporting and hrr si-fcr were sitting in the house 
and felt a distinct shock. lYai iug it was the foreruuiu r of a l;u>;( r ♦ ai thquake, they ran 
outside. 

Un;rn. A shock not generally felt was notod distinctly by Mrs. MacGregor, at the 

Kecluiiiution .Service heatlquarlers. 
The Earthquake ef April Ifl, 1906, 8* 15" to 8* 3(r P.M. (Intensity, IV-V.) — This 

earthi|tiHke was distinclly frit n1nn<r tlif rn-^^t slo|>(' of the Virginia rangf" and flic valley 
land directly east and not fju- north or south of l^at. 39° 31'. Wherever reportetl it was 
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much stronger tlian the shake produced by the California eai (In |naki uf ihf prt n imis day. 
It was generally felt at Ilazeu, U m.lbworth, Olinghousc, and ut ij;lib(iriiig places where 
it is hard to find any one that noticed any efTcets of the great <iuake. In Hazen it rattled 
windows, made ji ts and ! iin] ■ swim;, and doors swing on liliip >. Tlic railroad 
Station clock Ls said to have st(»pt . At W adsvvorth, it made the windows rattle ami caused 
some fear, afwiii|r to reports of the San FVaneisoo disaster. One pcrtum describes it as a 

«juick .-^liarp sliiick likf ri !il;i>f . At niitmlmu^f rdso it WJW felt ju-' a -liai]i sImm'K - (Uic 

Called it a quiver — and cautH;d windows to rattle, it was felt as far vuat as Brown a 
Station. It was apparently not felt at Fallon, tho H was distinftly felt 12 miles west at 

Carson Dam. In tlie Reclamation Service cainj) at Fcmley it wjls (|iiitc strong, a.s felt 
on the ground in the tent. Judgjing from it» arcal distribution, it is suggest cmI that this 
earthquake is related to the fault along the cast haso. of tho Virginia Haiige. The rough 
time estimates vary from S to 9 o'clock, but in (a-i> wln-n the time was noted more par- 
ticularly, the variation is betw«H'n S'" 15"' and s' :',[)". The vibration was ajiparc-ntly 
northwest-southeast, or north-south, at llazen. At Fcmley (a short distance south of 
WadawDrtb) it waa described aa nortbeastHnuthwcst. 

OBSRRVATIONB OF i. A. RKID. 

Professor J. A. Rdd, who luis Ix-en enga;^ for some time past in a geological study of 
the fault-zone of tlio eastern flank of the Sierra Xf vada, inaile an examination of varioTis 
faults with which he was familiar, with the view of asceilainiug whether or not evidence 
could be found of movement at the time of the earthqiMtke. No Bueb evidence was, 
however, ffnind. lie al-'o made an examination of several hot Fpringf along the ha.'^e of 
the moiiutains, to ascertain wliab changes, if any, had been caused by the shock. The 
only ones wUeh seem to bave been affected are the Steamboat Springs, 12 miles south of 
Ecno. 

In addition to making these examinations, Trofessor Beid obtained some valuable 
information rpgardmg tbo intensity of the shock, as given in his notes which foUow: 

At Reno {»eople were not generally awakened. Itiere win no exact records of t he time, 
direction, or intensity of the shock. The movement was large, but slow, and of long 
duration — probably alH)ut -10 s<>coiids ui total. The clock of cx-meteoroh>gical oK>;erver 
S. B. Doten stopt. An «'.\tinsion incandescent electric light, on an S-foot coni, so ar- 
r.<inj:ed that it ciniM swinfj only iiDrth-south, wa> *ft swinging thru a ;i-foot »re. This 
was on the first tiiHtr of an old wtwnN'n hmi.-'e, and gives some indication of tlie magnitude 
of motion and timcof «>seillH(ion. Mr. l)ot«'n was awakened by the shock luid counted 30 
seconds of le^^ser mntion after he was fully con.^cious, Xd mti-e wtis heard. Another 
oUierver was awakened, and saw a 4-fot»t light and conl swing uliuut IS inches nearly 
east-northeast and wci«t-Houthwcxt. At the University of Nevaiia rimilar lights were set 
swinging with n large ejU't-wi-.'^t coiiipnTu nt nf motion. 

At Steamf)oat iSprings the shuck vvivs fell as a long, gentle swing. A secf»nd .shoek, 
sccfliingly iu4 hard as the first, was felt the H(>eoiid or thini nigitt afUT. At the Rocky 
Hill Mine, in tlie f<iol-liills r»f (he N irginia Hunge, mitlway be(w<'eu Ste:nnboat Springs 
and Washoe, the shock was nut felt by men at work, and loom: rock in the main tunnel 
was not dLolodged. 

At other jxnnts lK«tweeii Steand>oat Siiriiigs and Carson, as at Lakevi(>w, Was}ioc,and 
Ix'wer's Ranch, the earth(|ii,!ki' wjis fell as a long, genth* swing. At licwers Mansion, 
a few fe<'t from the slecji granite escarprn(>nt of the Sierra NevatUi, all sleepers were 
awakened by the shock, which api)ean'd to have greater intensity near the harder, more 
ela.stie rocks than in t!ie Ind-c valley de|M)sit.«. The .'^ame n>sult orrnrn l in Carson 
Valley, south of Carstjn. .At and near Cieuoa, directly at the base of the 4,()LH>-ffK)t scarp 
of the Sieira, the shock generally awoke deepen, and trees were noticed to swing as in 
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a wiixl. A Tew inil(» ciistwiinl, however, in the river-lMd valley depoflits, the dioek 

was fi'lt l»y very few persons. 

In the town of Garilnervill»i, some few miles onfit of (li^iioii, a nnrnlKT of people com- 
pluineil uf a fciiliii^ of nausea wliilc tenting l)reakf:k.<^t at the time of the ovthqiUkke, but 
felt no motion. In all eiLs<-.s the i^hock felt was characterised by long, gentle motion; 
Ut no cases was .sharp movement exi>erienee<l. 

At Virginia City, aliout G miles east o( 1 Hoeky Mill mine, the .^hnek wjvs UAt by very 
few people, !unl liny vm it In Ihf tnji.- nf ilic hi>;her buihlitrir^. Arnuinl Dayton an«l 
nearby towns no rejiorts came of ixts^oiii* feeling the earth(iuake. The \ irgiiiia Ilange 
seems not to hav« bnm greatly idiaken. At Oarson, the most reliable and abundant data 
wvrr o!if :ilin'!. Mr (V W. Krir-nil. tlir wrll-kn'nvn iiieteorologleal ol>ser\'er, obtained a 
seismograph nieonl of tlu; shock,' which wjks by far the heaviest ever reeunJcd by biui, 
the stylus of the inpt.mnient swinging entirely off the plate. Yet the motion was so 
gentle an<l of sm li :i lon^ [x riod thai sleepers were not fjetienilly awakened. Tlie time 
of oscillation was not tletermiitcd, but dtwcrilMxl as being like the swinging of a tuuu- 
modc. The seismograph record is peculiar in that the ptyhit^ ap|>rars nearly to have 
retraced it.s course over one large curve. Carson lie* alxnit 3 miles east of the steep 
rife of the Sierra Nevada, with a deep ilt'jM»sit of river wash l>etween. At the south- 
wi>st, however, a low hill uf schistose rocks jusl enters the town limits. Thb structure 
may play a considentble part in the peculiar motion of the earth here in this and other 
earUujuakcs. 

At Paradise Valley, north of Winnemucca, the earthquake wa-s felt by the few people 
awake or moving at that early hour. A rancJier who happened to be near a small pond 

notice*! an nnti^nal agitation of Iho wnffT, nn l «upf" -rd ,ti earth(|uake to be the rnii«o. 
The time was sub-iequently foumi to corntspontl with tlmt of tiic sliock, as reported 
dsRwhere. No motion was felt, however. 



The iiLve.stigJition dr^crilwd below wjis undertaken witli (Im' Ikiih' nf ofTrrinj^ 5:omc 
o.v|>lanation, basctl directly on ex|)C'riment, of the greater dcs( ruci ivene.ss of earthcjuakes 
in regbns where the foumlations of structures arc supfiorfcd by more or loss soft ground 
tlian where llie>o fi»undnlions nrr lia-i l . ti -ulid nx-k. 

Ah an earthquake coH^i-st^ in the actual shaking of the c>arth'!i eru.st it would .set'nij 
upon fb<st tliought, that the more ri^ tlie foumUUon tlie more destnieUve would be 
the erfeets of the cartliquakc upon the structures so supported. Thb is in general not 
true, however. 

Tn eonvcrmtion with Dr. Branncr, the great drmrability of some cxpcrimonts on this 

subject WHS suggested to the writer. In the first oxpcriment which pronii.-^Oil any inUT- 
esting rcHult.<* a bucket of molding sawl wa«? jwnireil out upon a lH)aril alKwt 20 x 30 
inches. The board wm Nhaken in a horimntal direction tlintugh an amplituilc of 2 of 
3 ceiilimelei-s, by means of a stn.'dl motor. AMien the sand was mwli ratdy wet, the 
amplituile of vibration of the top of the mound was greutt r than tli'- amplitude of vibra- 
tion of the board on which the sand r<i<tcd. This result is cuiiUiuy to what I .should 
have expected. Whe n tin r ijlt of this preliminary c \]n ; imcnt was reiwirted to Dr. 
Hraniier s*nnc fimc nftcrwards. lie was gre.ntly iiitcn'stcil an<l urged the writer to carry 
on a K-ries of i-iuular e\i>»'rimcntb on a largi-r scale, llie .sanu- to fonn a part of the report 
of tho Earthquake Investigation Comniis:<ion. As a result the apparatus dcscribc<l 
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I k low was ilci^igucd aiul wa8 later constructed by the Mechaaical Engioeeriiig DejMurt- 
ineut of Slaoford Uuiversity. 
In desii^ng a diaking apparatus to imitate an earthquake, certain conflicthig con- 

liitioiKs must }h' taken iiilu coiir-iiN :;itinti If \suiilil fKim (hat tlu; app;iia(iis ought to 
be oa 08 large a scale as jjtiasibli;, but if it is ou a large si-ak-, it must notils be very expen- 
Hve. If the linear dunenskma are iocreasctl in any ratio, ?siy trcblwl, the volume, 
W('if;!i(, sln ij^lli, and power to o|K'nitf tun^t In im n it In llir inbc o( this ratio; heiiec 
if the liuear diuieii!<ions are trel)leil, these <niantities must be increased 274old. More- 
over, it ia obvioufily iiiijwssiblc, at any cost, even to approach thfi sf ale on which nature 
act.9. With thewr «-onsi<leration.s in view it was deeiileil that tin -< mI. of tlie apparatus 
abould be as small aa is consistent with obtaining results from which general conclunons 
might be drawn. 

Earthquake motions arc exceedingly etniipli x, I>ut it wai4 not thouglit worth while 
to imitate this conip!rxity, but rather to coi:tine the shaking motiou to a simple to-and- 
fro horizontal motion in one direction. 




A side elevation of the apparatus a» finally constructed is shown in fig. 00. ^1 is a 
din ct rtirrent motor, li is a balan<e wheel wciirhiim .ilMtut 75 kfr. Thr- rnruifrflnL: m i, 
inslea^i of being driven by an eccentric, is driven l»y ari adjustable eniuk, E, vvliieli 
allows the stroke to be adjusteil to any value up to 10 cm. C is the car, wiiose internal 
dimensions arc lUO x -SO x lit) cni. Tltr ( ;ir i- l aitii l <iti sin l rrsUcrx, D, D, 4 vm. in 
diameter. The car, balance whei>l, an<i mottir were all moutiteii on a heavy framework 
securely bolted top^ther. Tlie drum G was mounted on an entirely independent mfh 
port. A pa|n'r unijil armiii.! tlip drun> ret'i'i\'i''I Inin-i ri'i»r!'^i-!ititi<:. (1^ f\u- ninfioii of 
the car, (2J the motion ot a block F set in the material on the i-w, and the U-at.s 
of an electromagnet /, electrically connected to a sccomb pendulum. (The pencil 
actuat«'<I by the elect n)inagtiet wils on the sjinie side of tin ilrum as tli<r other tracing 
peneiLs, instead of being on the oppoi«ito aide, as sliowu m the tigiuii.) The block F was 
30 em. !M|uare and was furnished witli siile pkwes running 6 cm. down into the sand, so 
tliat its motion was ncocssarily the same as the material immediately uncfor and sur- • 
rouiuling it. 

The exi>criuient eonsist(>il in Icxiding the car and tlien sliaking it by means of the motor, 
with variotLs amplitudes and firriuencit-s. While the car wa.s Ix-iiig shaken, the drum 
was rfjtated by hand, and the relative motion of the car and th«' \>]<«-k emU'dded in (ho 
load was determined by measuring the traces on tlie paper wrupi around the drum. 

The material with whfch the car was loaded was limited almost exclusively to ordi- 
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narj' hu'iMinp fmin a crock lx><l, conibiiu'i! with varidUf aniounf?; of wafer. Some 
exporinicnt^ were nm«it' with gravel, but lack of time anci the necessity of coniploting 
the work for publication to the report of the Earthqimke Investigation Goroxniarion 
prcvpntrfl more extensive experinirnt^ 

When the car was loadeil with moderately dry saud containing 10 ikt cent of its weight 
of water or low, it was plain to direct ofaeervation that the sand wan moving ahnost 
perfectly witli tlie car, so long as tlie fn'<iurii< y \v;i.< li lliun 2i doubh- viliniiions [H^r 
second. However, if the sand was wet locally by pouring water upon it, it was also 
very evident that the wet sand did not move at the same rate as the nearby dry sand. 
In the first place, the amplitude of vibration of the wet f>and was greater than that of 
the liry sand; and in the second place, the reversal of motion was much quicker in the 
case of the former than of the latter. In the n-gion lK>(w(H'n the wet and the dry .sand, 
the difference in the JchUive motions of the two, causes the surface to Ix* broken up by 
frevjisses- wliich ojwn an ! rln^*^ prriiHliraHy. This breaking up of the surface is quite 
irregular, varj'ing from moment to moment. 



niT — 1/ (/ 




fjo. ei. — CurvtM ObUiMd ou weoHlnc Antm, IMih«iI «b«M half. 



For a precise determination of the relative motion o$ the oar and the san<l with which 
it is loaded, it i^• ncrcw-fjrv to measure (he cjirvrs trac('<l oti tfic n \ ulving drum described 
above. The nu iliuil ul iloiiig tliis will Ix^ Ix'-st illustrated l)y taking a particular caee. 
Fig. 61 is a copy of one of the curves obtained on the drum. The lower sinnous curve 
i.s the trace niu<le by the jn m il al t.i' t.. f!,e car; the miilillf zigzn}: line is the trace 
made by the pi>ucil attacheci to tiie block enilH.'d»leil in the sand; the upper lino is the 
trace of the electromagnet bcatmg seconds. In this particular case the sand otmtatned 
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all the wafer tliaf it wmM ]uM, so that it was very soft, almost stcmi-fluid. The amount 
of water was lU'ti imiiu d b) woighing a portion of the wet saiitl aud then weighing it 
again after it had been thoroly dried. Itt thU case tbe material oontaincd 20 per cent 
of water to 80 jx^r cent of sand. 

The traces show at a glauco that the Hni|)iiltiii(; of tiie iii«)iit>u uf the sand was much 
greater than that of the box. By reference to the transven«c^ Mufn (u^ and W, it is ob- 
vious that thr nidtinn of t!ir Fi\V\i\ lnir> Virhiml tin"* iiuttifiii cif llio ho\' — ill thi;« case 
about one-sixth of a couiph-te period. Finally, the ditlerence in tlie character of the 
two motiom » nhown by the sine curve in one ease, and the zigzag line in the other 
ca*ic. The siin' curvr >!i<iws tliat the ear hiks a simple hannonic or ix>nduhini motion, 
as must nccct»t<arUy be the cai^c on account of the way in which it is siiakeu. On the 
contrary, the block cmbcddi^l in the sand moves with an api l uximatcly uniform velocity 
until the end of the "stroke," when its motion is very (juiekly reversal!; after which it 
again moves with uniform velocity until its motion is again r|uickly rcvcrsetl. The 
acceleration at the instant the motion is reversed is a proper nM-asure of the quickness 
of ir\ ( i>;U. This acceleration can not In- iiu;u.sured, but tlie average acceleration during 
a short interval of time w hili t!ic iimf iini is being revorse<l can Im' detennimHi. If erf and 
c'rf' (sec fig. 6) are <irawii at corri sjjoiuliug parts of the curves, then the lengths of these 
lines are proportional to f h<' t imes ret|uireil for corresponding chwges in the two niot ions, 
Tlie fSfjurvrenf (In- r;itl(i itf tlicM- fwo linics, divid<Hl into the ratio of the two am]>litu(lcs, 
gives the ratio of llie two accelerations during the motion cl'd. Ihe closer rri is taken 
to P the greater this ratio becomes. In the presttnt case, in whidi ed is drawn at one- 
tenth of the amplitutlc frnni P. Ilir rnlio of tlic Iwn arTflrrations- h nfinuf ."1 As moving 
forces are always proportional to accelerations, the bearing of tliis result on the dcstruc- 
tiveness of earthquakes is evident. 

The data obtained from fig. Gl may l)c presented as follows: I»ml .shaki ii, sainl SD, 
water 20. Depth of sand, 22 centimeters. Frequency of motion, 1.7 double vibrations 
per second. Amplitude of ear, 4.S centimeter. Amplitude of block in sand 8.5 oenti- 
metera. Lagol" Mock, one^Xth period. Ratio .,r rict f lcrations at reversal, 3 or greater. 

A large numlnrr of experiments were made with a load of wet sand Iwving the alwve 
composition. Result.'* similar tti {\w alK)ve wen* (»btained whenevtT the frequency of 
the motion was ratlicr small. However, wlien the frequency of (he motion wa.s con- 
siderably increa-M-d, or when the ratio of water to -and was ( liani:i 1. tin' n >n!l> nlifained 
were quite different. In general the less water the snml ctuihuiis (Ih- iiuuc in urly docfi 
it move with the car. The accompanying tal>U>s contain results from a large number 
of experiments in which the composition <A the load and the frequency of motion was 
varied. 

The data from these tables are plotted in figs. 62 and 03. Tn all ctascs the number of 

complete or dotifile vilirations per seconf! i> plot f i f! aloii<r thr' r-axis, wliilr tlio ani]ilittn!e 
of motion of the block embeilded in the sanil is plotted along the ^-axis. The {mints 
representing observations do not faU upon smooth ctirvcs, but this is hardly to be ex- 
p<Tted from the nature (»f the ex|Hriment. 

The data as illustrated by the |>lots show that when the load consists of »and and water 
in the ratio 4 to 1, for low frequencies, the sand oscillates through a much greater ampli- 
tude than the w» and that the amplitude rafiidly do(»«ases as the frequency increases 
and lx»comes fjuile small for fre(|uencies of .*} or 4 jier second. On the contrary, when 
the load contains only 1.') jht c«'nt of wuIjt, it moves with tlu> ear, for low frequencies, 
and the amplitude; in<Teascs with the frequency. The results actually obtained are 
suhject to a large j)rol>nlil<' rrror, Imf tin re can 1m' no doubt alM>ut th<! decreasing ampli- 
tutlc with increasing friMjuency in one cn.se and the opposite result in the other case. 
When the sand contains about 15 per cent of water, it seems to be more adheave and 
mine eapableof packing into a rcbtively oompaet mass. In this re^wct it is distinguished 



Digitized by Google 



330 REPORT OF THE CAUFORNU EARTHQUAKE C01CHI88IOir. 

JSemlto tifcxptrimmU in mAM cmijimAmn* load vid/njiitnejfi^ moHon mm tariatL 



FraqiMocy 



AmiiUtude in 0m(iiu6t«ri 



Watm : Sahb' 17: gS 



AmH>(uclr io (.Viit imrtrra Atapliludv iu C«uLiuet«r« 



C*r 



•5 
.75 

1.0 
1 .1 

\:> 

•JO 

3.2 
3 5 

.83 
1.0 
1.S 
2.1 
3.0 
4j0 



6.1 

6.1 

«.l 
G I 
O.l 
0.2 
63 
0 4 

1.3 
4.3 
4.3 
4 3 
4 3 
4.5 



0.5 

».7 
».5 
9 2 
7.3 
5.9 
1.9 
.3 

7.4 
7.3 
6.5 

3.5 
2.4 
1.2 



.6 
10 

II 

10 

2.H 
2.4 
2.S 
3.0 
3.8 



6.0 

BO 
0 1) 
0.1 
0 1 
0 1 
0 1 
6.4 
6.4 



M 
1.6 

2.5 
3 1 
4.1 



3.3 

3.8 

3.3 
3.4 
3.6 



7.0 

8 5 

9 0 
9 3 
9.5 
7 5 
8.0 
4.4 
4.3 



6.3 
6.3 

5.4 
4.3 
3.2 



.9 

1.7 

2 6 
3.3 

3 6 

10 
1.2 
1.8 
2.7 
3.2 
3.0 
4.0 
4.6 



6.1 

6 2 
6.4 
65 
6 3 



6.3 

7.4 
8.1 
8.4 

8,0 



3.2 
33 
3.3 
3.4 
3.4 
3.4 
3.4 
3.6 



3.4 
3.8 
4.4 
4.7 
5.1 
fi.2 
6.0 
6.6 





WATni;S«xp - 10:gni Two 

Watm: Sun - »; tu i liiy«r« 












Fre- 
qurary 


AiaplRiuia I« Ow- 






Fre- 
quency 


AroiiMwldbiO»- 






nioRit 


Cw 


Block 


Car 


Hlock 


C»r 


Block 


1.8 
2.5 
2.8 
3.2 


6.2 
0.4 
62 
6.7 


6.3 
6.4 
K.4 
7.0 


1.4 
2.0 
2.3 
2.6 
2.6 
2.6 
3-2 
3.4 


4.4 
4.7 
4.7 
4.7 
4.6 
4.S 
4 7 


4.5 
6.3 
0.4 
6.6 
6.0 
5.5 
:< s 


2-5 
2.8 
3.2 
33 
:V5 
3.7 
•AS 

3.0 


4.6 
4.0 
4.7 
4.8 
4.8 
4 8 
4 9 
4.8 


4 6 
4 9 
5.2 
6.4 
5.4 
5.0 
5.2 
5.3 


.9 

2.7 

3.2 
3.4 
3.3 
3 4 
3.4 


4.6 
4.8 
4.8 
4.7 
4.7 
4.5 
4.7 


4.6 
4.9 

5.3 
5.8 
5.9 
6.7 
58 


1.0 
1.8 

33 

:{.8 

4.0 
4.2 


3.1 
3.2 
3.3 
3.4 
3.4 
3.6 


3.1 
3.2 
3 4 
3 7 

3.8 
3.8 















on the one hand from the soft and M>mi-Rind condition with r larger |ier cent of water, 

and on the other hand from a ninro fii;il li ( i inlitum witli a >m:iIlor jmt rrnt of water. 
Wlion the loud coiitaimHl only 12 |mt cent of walw, the niutioii of tlie block onilH'dcK-d 
in tliP sand wa.*; vory nearly the sainc s\s that of the car. For the data, given, the motion 
of the block for (he hiKher freqiicnric-8 wa8 slightly but uiiinistakaUy greater than the 
iniifiou <if (he ear. At anodier time, when (hei*e was alK>u( (he .«aiii<> per et-tii nf wat- r 
in (he .suid, (he ino(ion of (hr- ^alul wa.s jasl as uniuL^takably ler^jj than ihut of the <;tr, 
altho by only a .small amonn(. In (lie latter cafe the .<and wafl proludily somewhat 
drier ain! 1 ■- .nihr Ixe than in (he forriu-r ejise. In still another experiment . in which 
the Mftiui was very mueh tlrier, cuntainitifi proliably Ujks than 5 [M' cent of water, the 
amplittideof the motion of the bloric vt» di>>tinetly greater tlian that of the ear, at least 
fur fn .|ui iif i( - nf !! pi r M-cond. Of course this does not n'fer to th<' motion of (he Ickkjo 
Hand ou to]). The inution of a layer 1 ur 2 cm. deep of Bucit loui<e, dry material was 
always much than the motion of the ear. 

In the alxive <lise)i.s»iion we have U-en solely eoneerneil with the motion of the block 
eiulH!<id(Ml ill tlie naiid in the niiddlt^ of tiie car. Tlie sand on the bottom and near the 
fiHfo of the ear has hut little relative motion with re^pcet to the car. A board thrust 
<lownwanl hito the sand showed by its motion that the relative motion of the sand with 
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res|)cct to tho rar inrronpnl fmm thp hi if trim fr> tlio top. That tlie wlu>!o up]M-r surface of 
sand in tho ear did not move together with the same speed was quite plain to direct 
olwervatbn. When the mnd was veiysoft and wet, it nm and fdl near the enda in the 
fonn of incipient waves, which, however, were not propagated away from the ends, thne- 
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quarters of tho surface n inaliiing |)ractically level tiuring the vilirntion of the car. 
When the sand contained lc«i8 water, the surface midway between the ends and the middk 
of the car was badly broken up fay orevaaaes and ridgea at rig^t ann^ea to the du«etion of 



It doubt loijs fnKjucnlly iiappt'ns in river valleys, coastal pluiuti, or "made land" that 
a very soft water'soaked aubeoil is oovoitid with a crust of more aoM ground. This 

cotulition nf rifTairs was iiiuddcd on w >n\a\\ sealf. A !o\vrr layer 13 cm. thick of verj' 
wet sand containing 2U per cent of water was covered by a j)i(.fe of oilcloth, and upon 
this was placed a layer 12 em. thick of much drier sand containing 10 per cent of water, 
and tamiK'd into as fDiiipai t a condition a.s pw^siljle. The block carrj'ing the tracing 
ptnicil wa.s 4'mbetlded in tliiti upper layer. If the whole load of smd bad been like the 
top layer, it would have omillatod almost perfectly with tlie car. No stich result was 
olvtainod with the two lay* is When the car wa^ shaken, it was apparent tliat there 
was still con.sitlcral)K^ frctniorn of motion in the lower layer. The upjKjr layer nioveil as 
though it wore floating on a semi-fluid mass. It rose and fell at the ends, and thi.s 
motion e.\tend<sl lu tli(< middle, caaxing the block to rock back and forth, a result which 
was not obtained ulu n (Iju c-ar ronlaiin tl a load of uiiiff»rf!i ron?«istency. The to-and- 
fro motion of tin- l)l(>( k was consKir raMy gn»uter than liuit uf the car, for frequencies 
(if '2 or A i»i r ( mul. For fn iiui iu ir'.s ^'ntcr than 3, the amplitude of the block was 
loss tliaii that uf llic car. Tlic n sulUs of this <■>:•! -iTin'iit arc uivni in flu- tidjles on p. 330, 
while a plot of the same is included in fig. G2. 1 lie results, however, do not do justice to 
the possible destruetiveiww of such a motion. The roeldnf motion of the upper layer, 
as well as tlie violent manner in which it was brnkcn wp into fissnrrs and ridpcs, srrnip 
to show that the destructive elluct of the shaking motion of a seiui-fluid moss may be 
increased when it is confined by a superincumbent layer of much more solid and com' 
pact inat<'rial. 

In the last experiment with the shaking machine, the car was loaded with coarse pave). 
The gravel consisted of water-wom [K>bbles of all aiaes up to 2 inches in diameter. It 

contained no clay nor sand to bind the gravel together. When thi.s loatl of drj' gravel 
was shaken, the block endx-tided in the gravel tiiovc<l with tht; same amplitude as the 
car until the frequency reached 3 double vibrations jwr second. >\'ith higher fretjueueies 
the amplitude of the block wa.s .<iomrwliat greater. Considerable wat4-r was then poured 
into the car, and it was again sViakcn with variou-^ fn^qiKMicifs. The results were similar 
to tho.se obtained with the tlry gnivcl, cxci-pt thai llii n lativf luKtiun of the gravel with 
resfK^'t to the car was nearly twic<' as great jus in the caw' of tlu- dry gravel. The data 
for these expi rim< iits arc ^iven in tin talili'. while a plot of the same is given in lig. (52. 

A consideration of the meager and inon' or less erratic (lata diwicriljcil above suggests 
various questions and eritieisms. It has already been expliuncd why more extensive 
exprriments involving other materiuls wt rc n it undertaken. Thc^ erratic natun* of the 
experimental data is not ilue to the uietluKl of experimentation employed, but to the 
uncertain and varying condition of the material with which the car was loailed. If, in 
the beginning of n srrirs nf cxjM'rinients, the eiimpo-itiun uf fhr load was thnroly unifnnn, 
tliis was no proof tliat it remained so. A few moments of .shuking sufliced to clmng^' to 
a greater or less extent this uniformity. When the material contained a laige percentage 
of water, continued shaking caused tlie tnati-riid elosi' up to the ends of the car to park 
and become somewhat drier; this was also true, tho to a much less extent, of the middle 
portion. Tho portion midway between the ends and the middle, where the relative 
motion of contiguous portions of the load was the greatest (thus causing fissures and 
ri<lges to develop), noticeably incn'a.<!ed its content of water. This dovelnpmcnt of non- 
uniformity in the consisteucy and composition of the load is a sufficient explanation of 
the im^fularity of the results obtained. 



motion. 




JSOS£ISMALS: DISTRIBUTION OF APPARENT INTENSITY. 



333 




Humker ofcomp/efe osci/latt'onr, per second 



Flu. fia. — Or»|i|iu; rtjjrwrilatkin nl tvsulu. 

Digitized by Google 



334 



REPORT OF THE CALIFORNIA EARTHQUAKE OOMUnStON. 



With itigard to the .scale on which the experiiitciit wuh pcrfuruicU, the quc8t ion naturally 
oecun: Would nmikr rosulto hsvo boon obtained if the oar were vt^ry much largci ? 
One can not lie certain, but it s«H!ni.s that sucli woulil have: Ix-cn the case if the frequency 
and amplitude of the car's motioa were the same. .Several (;x|M3ritn(;nLs were jx'rfonuod 
with a depth of 15 cm. and 2.*) era., and the reniilt.s were suljc<tanlially the same. The 
car was also diviiled hy |iurtiti<>H.s running at right angl<-s to the direetion of motion, 
making a compartment of only half the ienglh. The n-sults tabulufr l Ix lnw sliow that, 
at lea^t ui thi:i cat$e, the muliuu of tliu block euibeddcd iu tlic saiid wa.s not gn^ntly alTiK^ted 
by the presence of the partitions. 

LciiKtli of cur between imrtiljonii in cm, tOl ' 4<J 101 101 4>i lui I 

Frequency in double TibraUons par aM. 2.2 J J.S 2.9 2.1 2.4 2 \:> 2.25 

Amplitude of car in cm. ..... 7.fi ' 6 7.7 7.9 7.1^ T .'i 7 5 j 

Amplitude of block in aand in em. . . 11.9 0.3 ILS 10.S 10.8 11.4 114 



hi the experiment Jittt dceeribod th« material tBcd oonhuncd 20 per cent mAer; with 

less water Ihi' iiaititimid would doubtles^s have a fri'*":'*' '" ' ITi i f in n strirtini; flic nintion. 
It h aho probable tliat witii a larger car the relative motiun of cai- and load would have 
been greater. 

Another question which is likely to occur is: Does the solid or semi-fluid mass 
with which the car is loaded have a free periutl of iU* own which is comparable with the 
vibration} imprest upon it by the to-and-fro motion of the car ? To Muddate tlus matter, 
the car wa** i)artially fiiicil with water and the free period una itaiiuual waves detei^ 
mined exix-icimcntally. The fa-quency of such waves was found to be 1.00. However, 
the lornl, instead of h<*ing like water, was in all ca-MS exi-etnlingly visooas an<i pla^^tic 
This condition would in any case doclQiUQ the natural vibration frequency of the load, 
and in the pra^ent ca-^e the vLscitsity was .so great thnt flio lorid could not poasibly have 
any vibration inde|M'n<lently of the inscilLntor}' motion of the car. 

Finally the question may l)e asked: What Ls the expbuuition of tite fm-t that tlie load 
on the car (or the major part <>f it1 oscillates thru a giraler aniplli mle tlian the car which 
causes the motion? At present I have no compreheu>tvc e.v[)lanation of this fact. It 
undoubtedly depends upon the inortia of the load, eombinod with the greater or less 
freedom witli w!ii 'li it yields u> inipnt<t fore*"?*. The load in the r:ir set info motion 
by two sets bC forces: U) On account of the motion of the bottom of the car a tangen- 
tial force b exerted on the bottom of ttie load and this is transmitted upwards by the 
rigidity of the Urntl, or, cxpre^t otherwise, by tlie mutual friction of mh 1 1 >sivc layers of 
tlie load. (2) On account of the advancing motion of the cud of the c4r the load re- 
ceives a thriutt which is transmitted thru the material by its resistance to eompreBri<Ma. 
Sometimes anv <if these .sets of forci-?, is of greater unjHmance. ami sometimes the other. 
One would be apt to think tJie end thrust was of the gn-ater im|>ortance, but this Ls 
certainly not always the ca.sc, for whrn tlie load consists of a maund not n-riting against 
citb(^r end of the ear, (he bl«K k emlN^lded in the top of the mound may oscillate with 
a much greater amplitude than the car. (This w-.i-s experimentallv ili mnnstratwl.) In 
thijj ca-^e there can be no end thru.st whulover. In shjujc case.s the end thrust may be 
more etTective than the tangential force; this is probably the case when the frequeney of 
motion is rather high. 

"^o those iatercited in seismology the imi>ortant (lueslion is: How do these experi- 
ments hdp to explain the greater dcstl-uctiveni^ts of earthquakes in regions where foun* 
datioas are in alluvial soil than \\!i. tv rinmduiitii- rr-f ilin-. upmi rocky stnita? To 
jjass* from c.\perimunt.s upon a b«)X contaitiing Imlf a ton of .soil to the destructive effects 
of an earthquake b ecrtainly a groat leap. In talcing such a step, one b very likely to 
make mbtakcs. However, it seems to inc beyond question that a soft, scmi-flidd mass of 
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soil, coiitaiuing a liirge amount of wakr auJ .--urruundetl or partially surruujiilcil by solid 
strata, will not oscillate with i\w same motion as the surrounding stratA. Monwvw, 
in the ( :i>o of tlu! fr«H|Ui'nci(s4 onlinarily offurriiiL: in t arlliqiiako motion, the amplitude 
of the Oi^eiUatiuu uf such a seuii-iluid luatu 12$ likely to Lm< gi-uater than tliat of the tsur- 
Tounding sofid strata ; also the revereal of motion or the aeeeleration during revensal 
i? likriy fn he f^rprxtor than in the f;u«<' of stilid strnfa. Finally thr- ^'mitcr relative niolinn 
uf »uch u .soft or ;>emMluid niatid is not pi-cventu*! by uverlyitig titruta of drier and more 
oompaefc Enateria]. 

REVIEW OF THE DISTRIBUTIOBT OF APPAREKT IKTEITSITY. 

In the [ireceiliiiii pfitTf'", fill tin (lata sifjiiifii-ani uf llie ili-t ril Mil inn of the ititensitv of 
the shock of April is, llMJti, have l»een set f(»r(ii in sueli detail as ^'euied 10 Ix? warraiiti'ti 
in a statement of fact. The Kcneral conclusbns drawn from the data are represented 
graphically u|K)n the inteti^rf y m:\[i No. 23. It is jiroposed herr, huwpvrr, to r-all attrn- 
tioD to 8uaie of tli€ more interesting and instructive plub^c^ of the distribution of inten- 
sity, and briefly to discuss thev ngnificance. 

It i« Id l>e iintni, in file first |ilaee, that the region over which the di.<f urlianee was 
felt, extending from Ihc Pacific U>a»t to Central N(!vaUa, and from twuUicrn Oregon to 
southern CWfomia, is one of varied physiography. In a conmderatron of the rebtion 
of the physiographic fi-atures t<i the distriltution of intensity, it will l>e neeexsary to 
diiitiuguish only two classes of features; viz., (1) the mountain and hill slopes, generally 
underlain by lirm rocks and veneered for the most part with a thin mantle of regolith 
and soil; and (2) the valley-bottoms usually underlain by a relatively great depth of 
in(ille<i nlluviiuQ in a little coherent condition, and for the nuwt part saturated with 
ground-water. 

The color bands on the map, imlicatlng the gra<lation of intensity, show very con- 
siderable irre>;ularities, or depart tin s from the smot^th curves whir li nii^lit reasonably 
be cxpecte<l to obtain as the expression of such gradation of absorption of energy iu 
homogeneous materiab. To some extent such fanregdarities may be aseribed to the 
known lack of homnfrrneif y in flu' firm rlnstir rocks nf which the l iirfli's crust is chiefly 
composed. But the irregularities rcfcrrctt to are too great to ^>ernul us to regard such 
lacic of hamogemeity in the underlying olastic rocks as an Important factor in detennin- 
ing them. The iin^ularitiee are deariy related to the distribution of the vall^ lands. 

GENERAL DIWOBITION OF IBB nOSEIBMAtS. 

If now, before entering uyion a consideration of these irr^ularities, we endeavor to 

ignore tltem, and so oiilain a general conspectus of the color lumds representing the 
gradation of intensity, the following features come out fairly clearly: 

1. On the northeast side of the fault-trace, the zouiv of ecjual gradjition of inten.sity 
show a tendency to belly out to the northeastward, op(>osite the mi<liile [xirtion of the 
fault-trace. This t<'ndency is nu»st ]^ronounc<'d in the grades from VII to II of tbo 
Rossi-Forel scale, and Ls apparent in all ^r!Kle;^ l)elow IX. 

The imgularities alx)ve referred tu, a^voeiatnl with the distril)ution of valley lands, 
confuse somowliat the iM-rcepticn of lhi> tenitencv, but do not detrar-t from its n-ality. 

2. As a partial statement of the same general fact, the color zones become <listinctly 
narrower, nmI their boundaries converge, as they approach the coast north of Euretta. 
This feature of the ili-frltiiiflnn of inteii-ity cli'urly <ii^<;eNfs th.nt the iso>;ei-iinal eurvc-» 
close iu and swing uround tii«> end uf the fault, and that there is, therefore, no indi- 
cation of a auhmarine prolongaUon of the fault beyond its icnown extent on the mMn- 
iand in Humboldt Ciounty. 
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3. The xoQcs of equal gradatioD from IX to V of the scale are narrower at the aoutbern 
end of the fault-trace than at the noithera end, and they oloae around the end mucb 

inijrc ( lo»cly. This fact is su^^estivc of less depth uf disturbsDCO at the gouthem end 
of the fault, but the ^lair-ral (lis|M)sitiou in the south of the Moea ranging from V to 
II in not essentially iiis.'<ituil:ir to tlioHo in the north. 

4. The ilLspositiou of the isost'Lsnial cur\'es along the coastal Usrritory l)etween Point 
Ar«*nR !iiv\ Slifltrr Cove iinlicufis tliat (In- (rurr uf the fault, on the sca-Hoor Tk-s Ijiit a 
few mika off sijorc, ami llxaL ith coui-se partaki-s of tlu; nature t»f a very obtuse sigmoid 
curve, approjumately parallel to the trend of the coast. It follow?; from this inference 
that the fault observed in IlmuKoliit Gmnty is r^)ntinlI^lU^ wltli Ihnl cxti nding from 
the viciuity of Point Arena southeastward. No facts have conit; to light which weaken 
th» eonclumm, altho all the facts have been dilifrently sought for. 

5. On the southwest side of the fault, thr ti rrif-irv ti[j tv whieh it has been po^v<iI)lr 
to trace the isoiieisniab, particularly thgeie ranging above \'l, i^j very much smaller tliau 
on the northeast flide. In so far aa the territory available is retirciientative of the entire 
soutliw»^stern crustal Ijlork, it appears, eiiicHy from the isoscistnaLs covering jjortions 
of 8ui Mateo, Santa Cruz, iSan bcnito, and Monterey Counties, that the intcnaity dimin- 
uhed mueh more lapitUy to the fmuthwest than it did to the northeant. This interest- 
ing fact sugge^sta that, of ili> \\\<> I nistal bkid(adifT(-n>t)tially dlapltecil on the fault, the 
southwest bUn-k was perhajw tfie more passive. It may. however, indicate that the 
apparent intciusity, jis intcrprct^ul from »'fr<f ts on stnictiu-es and objects, is a function 
of the character of the unilcriying nn-ks ; ^-incc on the .southwest side of the fault-trace 
(hf'ir nrr oxfcnsivr nrcu- of liiir!i!y f Instir granitic rocks, while on ih. ii<>:llii a«t side of 
Die fault-trace these granitic rocks are deeply buiied by sudiuHJiitary fomialions and 
appear nowhere at the surface west of the Sierra Nevada. 

6. Tlie zones (if gradation of inlcn^^ity. rntitrinj: from X to VII, are fairly evenly 
spaced, tho broadeuiug with diminishing inteiusity; from Vll to Vi the aoue is notably 
brooder, particubily In the northem portion of the region affected; and from VI to n 
the braadiciung of the sones Is very nuurkod. 



The generalizations alxive .'^et forth are in<lrpen(lent of the irregularities in the iso- 
seismal curves associated with the valleys. W e may now iuquu-c into the relationship 
which obtains between the valleys and the distribution of api>arcnt intensity. 

The most northerly locality where this relationship appears is on the Hood plain of 
the I'k'l River, near the coast, in Huml^oldt County. The lower part of the Kel River 
Valley haa l^een carved by stream erosion out of a synclinal trough of Pliocene fetrata 
having a thickm-ss of over a mile. The syucUne is flanked by older an<l much hanler 
sandstones whicli rirr |<rnV>;it)Iy of I'ratici-i-'Hn age. On tin- -(nith <if fhr v:illi-v these 
older sanilstonea constitute a mountain ridge, slept witli terraces, wiiich tenninatts 
in €!ape Mendocino. Tlie north side of the ridge has an east and west trend, and the 
Pliocene strata extenil well up on its flanks. There Ls iu> suggestion of a funit on this 
side of tliu ridgu, the trend being detenniiXHl by the axiii of the synclinal fold. I'he other 
side of the flood plain hafi a less regular northwest-southeast trend, convei^ng upon 
till- smith side in the vicinity of Rio Dell. Tli. Ili ..i] [ lain is thus Ixjundr.l I)y a wide 
trumpet-siiaped but asymmetric contour termiiuiting iu lagoons and saa<l beaches south 
of Ehueka. The depth of the alluvium of tho flood plain is not known, but the features 
of the region -uggest tliat it is undergoing siihsi<ietie<; and llie alluvium may l>e srvriid 
hundretl feet tliick. On this flood pbiu the appiirent intensity was notably higher 
than on the surrounding s1o|h\s. TUs is shown by the extent of dcstruetion in Fern* 
dale and other towns atuated upon it, and by tho rupturing and deformation of the 
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alluviuiii of (Ik? flood plain itself, particularly in it.s Icjwit part rw&r the sea,, and by the 
Icsaor destruction in tlio .surrounding liigh<'r country. The data regarding the Intensity 
on the high ridge to the south are scant, owing to the fewness of habitatioiLs, but on the 
Pliocene terrano on the northen.st .side of the flo«Ml plain, there wr»« n distiiu t (trr)]i in 
Uw; degree of destruction, altho this terrane eon.si.sl.s largely of .-tnita wliirh .m mily 
partially indurated and but little coherent. 

The apparent inten.<ity of the lower part of (he Kel River fkKxl pl:iiii gnidtw frnui 
X to IX, tlw ill gcneriU nearer IX tlmn X, It is tiurrounded by a Ijclt of country whei-e 
the iDteneity grades from IX to VIII. This bdt has a width of a few miles on die Plio- 
11 111' terrane fn thf n(ir1hea.st of the fliKxl plain, Hn<l jirr>b:di!y scarcely extends (n the 
harder Franciscan rock^ of tliu ridgu to the t$uuth. The facbj thuts nece,>vsitate the recog- 
nition on the intensity map of an area of high intera^ty, including a range from X to 
VIII, in the midst of a region win ii the pivvailing infi r;ini;< - mily fnnn \]]] to 
VII. Tlik, as will be s4H>n in what foUuwtt, is typical of all t he: tnoiT important alluviateil 
valleys of the Gooat Ranges, and indicates dearly that the apparent intensity for such 
situations i.s a function of the underlying formations. 

On the more limit^nl Hood plain of the Mattoh* River at Petrolia, the tlestructive effects 
were even more intense than at Ferntlale, and In markefl contrast to those apparent in 
the few seatterwl houses on the rocky u)>land. Hut little can In- inferred from this con- 
trast, since Petrolia is silUiite<l on the projection of the faull-truee, and oniy a fow miles 
iK-yontl the most northerly point to which it has Ix-en mappetl. 

The town of Willets is at the hejuhvaters of a branch of the Kel River on a Hat allu- 
viated valley-liottom several niiU-s in r\t(>tit. The -it nation and eliMmctcr of the valli y 
are such us to suggest tliat it is a tiiled-m lake bitsin. ilie ground-wat^T Ik-Iow the 
valley-floor stands within a few feet of the surface. The town in 26 miles from the 
coa«t nf Mi niliM itifi City, nml not less than .'¥) miles from the fault -trace; yet the ap- 
parent intensity was not less than IX of the gicale, or equal to that which prevatln ou 
the hard roelcs in the sone, the distal border of which is usiuUly not more than 6 miles 
from the fault-trace ami often nnu-h less. Between Willets and the i o;i.<f tin- jntm.-ity 
had dtuiinisiied from X in the vicinity of the fault-trace tu kna than VII. This rapid 
rise from less than VII in the territory immediately to the west, to IX on the valley- 
flcKjr, with no evidence of otla i fai tors intervening, and no evidence of simihirly high 
intensity on tlic rocky slopes surrounding the valley, again indicates that the apparent 
int.em«lty h a function of the character of the vaUey-floor. 

A similar condition prevails in the valley in which Ukiah is situated, '2() miles to the 
soutli of I'kiah. The i)hysiographie features of the valley are described by Mr. fleorge 
Mc(Jowan in his report tlescril>ing the effei ts of the eartlupiake at L'kiah. The town is 
alKiut 27 miles from the fault-trace, and in this interval the intensity had diminished 
from X to less than VII. Tti Fkiah, which is on the old flood plain of the Jiussian River, 
near the middle of the valiey-Hoor, the intensity rose to between IX and VIII. Here 
agmn, there can be lit tie chmbt as to the inHtKnce of the underlying formations upon the 
destructive effrds of tlir slinck. This mnclasion is sup|>orled by the time at whirh 
the sliock wa-s fell. I kiah is one of the few plactw where satisfactory time ol*4^r\'ations 
were obtained. 

At tlic Tnl<'rnati()nal Ijditude Oh r rvaforj-. Dr. Tnwiih y n port.s that he was 
awakcncil by the siiock and lookt at his watch, finding the time (eorreeteil) to be 
5' 12" 30^, and he is of the opinion that the shock commenced at 5' 12" IT. This 
accords fairly well with the time the sluick w.is due at I'kiah, an<l affords no suggestion 
that the local high apparent intensity may have been due to a local earthquake. 

Another valky area of hi^ intennty is on the west side of Clear Lake, extending 
from K«Isey^lle to Upper Lake. Lakcitort, in the central portkm of this area is 30 
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miles distant from tho fault, with 2 luouiituin crc8t« intorvoning. In thit^ interval the 
intensity had diminUilied from X to less tlian VII, but at Lalccport and Vyper Lalte tt 
rose to IX. Tin ti .pn^'i.q liical iiml pi'oloKiciil niajxs of the Clear hake ili.«(rict, published 
by IkTker,' show I hut I-akcport aiul KeLscyvillc arc ou an alhivial plant, tlur under- 
lying <l<'{)osit.s of whieh are (if (iuateriiary age; an«l the Bfttne eomlitions prevail at Uppor 
Laki*. Hctwei'ii Ihis area of alluvium and Bailh^tt Springs, on roeky ground, 10 utiles 
to t!ie ( a>t of LTpi>er Lake, tin inten-sity dropt to VI. .\t Lower Lake. Hitiiittcd on 
Tejon !<anM.*itone, llu; inten.siiy luui similarly dmpt to \'I; and thcbc inten.«iii( s iire ahout 
the normal for the di.stance;s at which Bart let t Springs and Kdseyville lie from tlii> fuult 
aloiitr llif nsri^;. Ai Ilii^hland Spring.s, the iiitcusiiy uas bftwrcii anii VI, which 
is also ai)out llie normal for its (listance front the fault. It thas appears that the high 
apparent intensity was confined to tlic alluvial or recent lake deposits of the area about 
r..iki [i(i;t. Tln -c r.ii indicate that the high ajtparent intea-iity for thi.s area wa.« ]irn!v 
ably not liue to a local earthquake, coincideut or nearly so with the luaiu shock, but 
that tho drsttructiv« action of the latter was locally augmented by conditions inherent 
in the underlying incoherent dejiosit.s. For if thei-e hail Imvu a Im al i!i-I< n ation, its 
effects would undoubtedly have umdu theuiiifivcH niaiiiftvt over a wider urea than that 
occupied by thrao deposits. The character of the shock, as described by those who 
exiM'rienced it in the vicinity of CU'ar Lake, agrees, moreover, with that of the .shock 
emanating from the fault at the coast, lieckcr's gcolo^cal map of the district shows 
no faults traven<ing it. 

In general, th{-n, while from the nature of the case it is not iMis-^ble to deny (Hisitivdy 
that a local earthquake may have oecurreti «in the innrniiti: nf April IS, 19(M>. at the !»anie 
time as the main shock, no evi<lence apj)ears to su.-*tuin Ih.it v it w. On the other hanii 
the evidence here as < ! < where supports the Ijelief that the apparent intensity is a funo- 
iion of the irndfrlN iii<; fonnations to the rvtent nmnifeste<l in this di-triet. 

Coming now to Sania Rasa Valley, wc encounter an inti'restiug case of high inleni*ity, 
associated with an alluvial vaDey^bottom. The valley may be deaeiibed as an oval- 
phaprnl rin ri, extending for _! ntir-s from Ilealdsbvirg to the vicinity of Penn's Grove, 
with a maxiiuum width of 8 miles ou a line lying betiveeu Santa Uoc^a and Sebastopol. 
The general trend of the central a»s of the valley is about N. 30" W. It Is thus not 
far fnim parallel with the general trend of tin fault along the cojist. Over a considerable 
expanse the valley-floor is perfectly even, uiul apfiears level to the eye. At it^ widest 
portion, howevOT, it has a dopo from an clcvatifm nf 170 foct above sea-level in the castan 
pwt of the city of Santa Rosa, to about 5() feet ah> a !■ m a-level, a descent of 15 feet to the 
raile. In this section there arc no terraces, but a perfectly even profile. To the north of 
Hanta Rosa, however, the floor of the valley is less even, and it is stcpt in a few broad 
terraceij, tho lowcst of which is the present flood plain of the Hwtstian River. 

The geomorphogeny of the valh-y is not altogether .'simple; the primarj' fact in its 
development, however, is that it has been carved by stream erosion to its full width out 
of a great synclinc of Merccil (late I'lioccne) strata.' The uptunied edgosof the.se Meitsed 
strata, [ilan^' I iIduii tt< an even but now .^onH-what dissectnl Hurface, constitute the floor 
of the u{4»er tena<.f lying to the north of .Mark \\ Cst Creek at an altitutle of about 200 
feet above the fliKwl plain of the Ru.'^smn River. On a somewhat lower terrace is the town 
of Windsor. South of Mark West Creek, the valley is in '^nn-^ral dee ply alluvial c d and the 
welhi a little to the emi uf the city uf Santa liosa (lot) feet deep) »how that tiie alluvium 
is saturated with ground'watcr to within a short distance of the surface. The distribu- 
tion of this pvii'iiiKl-water thruo\it tin va'Irv In ,',\ r:-. n.'t ur-11 kiiiiwii. im sy-tcmatic 
iuvciitigation ever having bc'ti mtide. Ua li»e vsoU i ii ."^ide of the valley from Sebastopol 
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norlhwarf! to >Iark West Crcok. tho drninn^i is stagnant and gives riso to the Laguiia de 
Santa lio.sa. This lagodn is u iliowiHHt wuiei citurw in free connection with the trunk 
drainage of the Ruteian Uivcr, and is indicative of a dofonnatiun of t!io valley surface 
whereby the western side hiv^ b<*en ili [ n lir low the hase-lex 1 1 < <t;d>lishe<l l>y the Russian 
River. From thci^ i>talcment^ it will 1k< apparent that the whole of the floor of the Santa 
Rom Valley is not alluviftt«(l, but that porti^ni) of it — particularly that portion ]yiag 
lH»twfin Murk Wi'-t fk nrif! H.aM-lxir-;: and vo-^i fif tin' Hood plain of the RuBRlan 
River — is a terraced platform caiTeil out of the Merced lerraue. 

Now tho notably high apparent intcm^ty of the earthquake shock waa confined to the 
alluviate<l pdi tinii <if the valley-floor. The 2 centeix of population which sufTercil most 
severely were Santa Iio»a and Seba»topol. At Windsor, situated on the terrace cut in 
the Merced rocks, the intensity waa distinctly lower. Hcaldsbiu^, at the northern extrem- 
ity of the valley, is also on alluvium and th<' inl<'n.sity wits here again high, tho not rjuite 
c<iual to that at Santa Rosa and Scbastopol. The town of CJuerneville, on the old flood 
plain of the Russian River, below the Santa Rosa Valley, suffered most H(>verely; wiiile 
the cemetery of the town, but a short distance away, on ft rocky torrai i m fc'Ct above 
tlu- town, was affected in a distinctly less degree, only one monument imviiig been over- 
thrown, and a few niovetl on their jM'destals. The rapid diminution *)f intensity an luiss- 
ing front the alluvium to tlu- rocky slopes, thus specilically illustrat<'<l at Ciuenx'ville, is 
character! it- of the ImviliTs nf the S:iTi1n Hosn Vnll-y. To tlic (■a>t <if tlic cit v of Santa 
Ro»<a, this duninutii>ii is so ra]>i<l that the gradation of intensity can not be a<ie(piateiy 
exprcst upon the intensity map. Under these circumHt«nr<>s it i^i difllicolt to avoid the 
conclusion tlmt the severity df lli*^ l arthrpiake shock on flu' alluviun! nf llic Snnta Rosa 
Valley is in large measure referable to the chaimUT of the ground. Were a local shock 
a factor in the ease, we should expect that the hi^ intensity would not be limited to the 
atluviad'.l area, but wmiM al-o \<r tnaiiiffstcd on the stirrotin.lin,!: Ttiountain slopes. 'J'liis 
expectation not being realized, the hypothesis of an iudependout local shock stands with- 
out support. The general position of the isosclsmal curves off the valley-bottatns is not 
notably affected by the high apjmrent intensity in the valleys. In arriving at the con- 
clufiioD that the high apptu^nt intensity in this valley is referable in large measure to the 
character of the ground, it is not thereby intended to exclude oth«r contributory factors. 
A theoretical discussion of the effi-ct at the surface of the earth of a concu-ssion at a jM/int 
within the crust «hows that for a certain path of emergence the horizont«l jerk of the 
emerging earth-wave^, and, therefore, the destructive effect in general, would Im; at a max- 
imum. The fact that the eartluiuako under OOOStderation wa.-^ due not to a concussion at 
a point, but to a jar develnped by movement on a |ilain' at Ira.-t 270 mill-; ]uu^, rraching 
to the surface and of unknown depth, renders the ujijilicaliuu cif ihi.s doctrine difficult 
and of questionable value. Neverthdess, the tendency, which is demonstrable in the 
i<lcal ca.so, wouM hIm* exist in flip iiKjre complex actuality ; ami it is by no means inijins- 
sible that the zone of maximum destruction may fall in a general way within the Santa 
Rosa Valley, and would thus be a factor eondueive to exccatnve destruction, in addition 
to the fantor inhr ri nt in thr character of the frrnnnd. This suggestion, to have weight, 
sljould be corroboratetl by olwervations in other portions of the general zone of destructive 
effects, and it must be confest that satisfactory Mnroboration is lackmg. 

While the gr ilntty of tln' Santa Ro.sa Valley has not Ihh u niaiip> (i in detail, owing 1<i llie 
lack of topogra{)hic map«i, it has Ixvu carefully studied, particularly from the structural 
and stratigraphic point of view, by Mr. Vance Osmont,* and no fault travcrnng the valley 
was found 1»\ him. The underlying striic(ur(% ."o far as has been nuwlc out, is :»s alremly 
statfil that of a broa<l, rather simple, synclinal fold. It has also Ix;en indicated that the 
surface of the valley Ims been subjected to recent deformation, whereby the western side 
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has been doprest Ix-low ttic local bai»e-luvel. This may be taken a^^ an indication of the 
persistence of the oompremive forces which orif^nally Rave to the synelhie. If, now 

the underlying rork!--nf tlic va!li y wi-n' in a stud of >yiicliiiiil strrss. iht- nTii f (if tlial stress 
afforded by the ditilucatiuu along the line uf tlie liift uiiglit give rbc to au clautic dis- 
turinnee of the ground which would bo additive to the shoclc generated at the fatiH along 
tlie Rift. 

But none of theric «]gge$itionH, whether of contributory shoek, or an unrevcaled fault, 
or of cwncidenec of the valley vnth a vaguely flefined zone of maximum horiaontal 
jerk, or of siuldm relief from synclinal coinj)r<'s.«inn, are .su.'<tained by satisfactory evidc&ce. 
They are possiliiiitics which, with the fact? l)efore us, it is |H)CN><ilih' neither to aflirm nor 
to deny. The reference to them in thi.H place is only excusable on the p-ound that they 
are sagRcslive «if lines of inquiry which may iKThajw !)e f>rofitably undertaken at some 
future tinie. (>n the other liaml, tlir innin iiri' of tlio character of the gptiund upon the 
apparent iuteusity is sustained hy cumulativ*' evidence. 

in Sonoma and Napa Valh-ys, the dii^positinn of the isoftcismala is very evidently de- 
tennuKNl by the contour nf iIh- valleys, the liinh intensiti«>s running fnr up tlio valli vf 
within areiu« of h>wer intensity on either **ide. In f>ouoma Valley the upper and lower 
parts arc alluviaterl, while the mi<l<ne part Is not : or, if so. only to a slight extent, and it 
i< In in>: trencherl by the streau) which flows tVnn if. 'Hh f1nor r>f \'alley, on the 

other hand, is alluviated tliruout, save for sonic roeky spurs and isolatitl rocky luHs which 
occur along iKirtions of the sides of the valley. The intensitydiminishcs in the upi»er iiart 
of Ka\y& Valley, in the vicinity of Calistoga, where the alluvial ile|)08its thin out, notwith- 
standing the fact that Caiistoga is somewhat nearer the fault along the Rift than is 
Nai>a (^ity, at the lower end of the valley, and notwithstanding the fact thatOJistoga is 
approximately oh the line of th(> Mount 8t. IlelctM fftult described by Omont. If the 
relatively high apparent intensity of Napa N'alley were in any way referable to a local 
earth<iuake on a fault traversing the valh'y. we .should not only exjKTt the ••ffiH-l.s to lie 
manifested on the rocky slopes of the vallt;y, ai^ well a.s upon its floor, but would also expect 
higher intensitie« on the line of the only well-<le(ine<l fault known t'» trnversf the valley. 
Neither of these ex|iectations is realized, and upon the slo|ies tit .Mount St. Ikkua, in the 
vicinity »»f the fault which traverse's its westeni front, the intensity wa.s notably low — not 
higher than VI. We are thus again forced to fall bai k iipon the t liaiar ti r of tlie jxrouiitl 
as the iniinediatu cau>«e of the high api^areiit intensity ou the alluviated valiey-lloor, 
particularly in the lower part of the vdley. 

Siicrifii- aih! itir1 nii'tivr iii-latin - (if till' itiflnciicc of the rliarnrtrr of tlif .cronnd u{M>n 
the apimrent intensity of the shock are affordal by the cities of I'etalunia and San Kafael. 
Each of those cities is hulit partly upon rock and partly upon the alluvium of the tidal 
nmrshes of the San Francisco Bay. P<-tHluma is situatc<l at a dis-tance of Hmilet^ from 
the fault, and 8an Rafael at a distance of U miles. In both cities the damage to buildings, 
chimnr>-s. etc., was not«bly less upon the rock than upon the alluvium, altho the latter 
can not in either case be supposed to have any great thickness at the base of the hilb. 
(See fig. (» I.) 

In the city of San Francisco the detailed study of the distribution of inten.«ity, so suc- 
cessfully carried out by Mr. H. (). Wood, alTords a conclusive proof of the i>aramount 
influence of the character of the gi-oimd in (h'tennininc the high apparent inten.sities 
which affected portions of the city. On the made lajid in the vicinity of the Ferry 
Building, about it. 5 miles from the fjiult. if* well m< on the tidal marxh land, and along 
Mission (Veek and Lagoon. Ix tweeii 7 and 0 ntiles from the fault, the inten.sity was X of 
the Hossi-Furel s<'.ile. But on the roeky top of Telegraph Hill, ni'ar the ferries, the in- 
tensity wao jiearcely higher than VII. <Jn the sand-Htonc elifTs at Point Lobos, about 3 
miles from the fault, it was about VIII ; and on the summits of the chert hills in the een- 
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tral pAit of the city and eounty of Sail FrancLsco, 5 to 6 milos from tin* fnult, it was 
about VII. On the alluvium of Mission Viilloy, at (Ustanctw of from 6 to 9 miles from the 
fault, the intensity varied from loss tlian VII to l)i t\\(< ii VIII aii<l IX. 

Under similar romlitioiiH of fjrnurnl, the slnx'k waK fjreater nearer tin- fault : Init there 
wa.s mueh grtutcr e(nitra.-:t l)ft\vi< ii the damage pHKluceil by tlie slun-k on (he suiiunit of 
Telegraph Hill ami that in the vicinity ot iho Ferry Building, at like dii<tanccs from the 
fault, than there waa between the damage near ibe ferries and that in tiie immediate 
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JFw.m. — I>iiitriliilti>>ii I'f ilili iiNilv in i'rialiiiiia \ i rlic iil > ri prf.. !!! i>i-i-;i <•( hiw 
iilliuini laiiil. nil » liirli inMily ' l.iiirii V s Mcrr •hiiii.mi'.l. I |i>ru>>iital lint's ri|>- 
iTiM'iil kIi.im's iiii<li'rl:iin li> m. k, nn ulii.ii iilp.ii! Ii;ilf llir rhiiiiiii-yi* « •ri' cluni:ii;'ii . 
TIk' Kniiil l>l«fk arvM »li<l iltiU n-|irrM-iil «xi'i'|iliiHii<ll>' M-\i>rt! iluuiai;v, Tliv lilaiik 

;ir.a MM i,Nwd bjdoltod UiiH i«|»r«Miataa Mtvf ynetteallyM dKBait^ BjrK.S. 

vicinity of tlie fault. Tims, notwithstanding the jieiieial tcndriH y of lln' inlmsity 
to diminish with increasing distance from the fault, it eeems to be uni|uestiouablc that 
the degree of intensity which prevailed at any locality in the city di pendcd chiefly on 
wluthcr the underlying forniationa are firm riwk tir incoherent material m(»re or less 
saturated with water. It would even seem jjassible to diserinunatc slight dilTerencca 
of apparent inteu:<ity on difTerent kinils of iirnt rock for the same distance from the fault. 
Ibm the ebert lulla appear to have auffored leas disturbance that those where sorpentiuB 
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out<rnp'< ; and the mindHtooe areas were more dislurboil than ttio aorpcntine. But these 

ditToreticus arc iniimt<>. 
In the case ot thn made land and old marKh land of San Fmninsco, where the apparent 

intcn-sii V rcflcluil X, th* n cm ho no qii<'>titm jim t<i |Mitsr<il)lr local .'-li<M-kr'. -im , the cxci'.-s- 
aiw. ili^turljancu wwi s>o .itriclly liniiUjJ lu ihu area lyiug uuUitlL' uf the origuml i>horo line 
and manih border. 

In the low p iiuil :iIj<iiiI S;in Fi.itir i . <i V>:i\ * i tin south of the rity, we have anotliiT 
inslancc, on a ruthur large st-ulc, of high ajn»arcnt iuU'Uj*ity tlctcniiiiaxl by the incuhmnt 
watiT-mturatod mnditiun of the undcrlyini; fomiationH. Kan FraociiH-'o Bay in grncra], 
hikI the soiitiirrn portion of it in itartirnlar, lirs in an alhiviut^Hl valley which has Ins n 
dcpretit »o that its central p«*rtion 'i» now below sea-level, llutj nuhinerp d \ allt N -floor 
paasiv uuuniHibly into the Santa Clara Valley which cndoA'H it on the mnxh aixl extcmlg 
BOUthwartI iK'twccri tlio Santa ("niz ami MuURt Ilatiiiltun ranfjis. Tnatirij: San Fraii- 
cisi'o Hay ami Sar\ta Clara Valh y ju* one physioprajihic fcatun-. it may he stat< <i, without 
}?oing into the evi<l<-n< e in «li (ail, that lUprcssion and alhiviation have hoth been greater 
in the Miuthern eml than in the northern. This southern |M)rtion of the valley oon* 
stitutes a Rreat artcMan l»:i.<in. ;iiid nnny wells have hern sinik in it. Thr dcprrst trou^rh 
Ls not, however, wholly tilled lj\ ulluvuini, since .several wellt> have |>tts*t through late 
. Quaternary strata ( • int uinin^ niarint- focanl reiuaina. It wuukl apiwar, from the ftectiom 
revrnlt'd hy these wells, that with tlu" progress of suhMdrnif. marine di>posi(i(Ti nlti ^lat(^l 
with alluviation. The de(M>eiit<$, whether ntariiie or alluvial, appear to be iiicuhereat 
or unoansolidatcil, rooNisting of dayv, eandtt, and gravels, ia layers of irrq^ar thick* 
III -s and extent Many wells have past through s*-viMal hundreil feet of such materials 
withoul reaching lK>drovk. One well, on the cnige of the uianth near Alvarado, reached 
rock at a depth of 730 feet. At the migar-niiU at Alvarado, and at the Contra Coeta 
pumping plant, in the sanu- vicinity, there are several wells from .'J()0 to 4(X) feet deep, 
passing thru clay, sand, and gravel withoul reaching bedrock. At lloln rts' buul- 
ingtheroaro2 wIIm, one 674 feet deep and the other 540 feet dtvp, which [«st thru 
alternations of clay, sand, and gravel, but dW not reach Ixtlrtn-k. A well j..5 mill's 
stHith of Milpitas past thru 11 layers of gravel aggregating Itki feet and 12 layei-s of 
clay aggregating 21 S feet — total depth ;j.Sl feet — Init did not reach Udnx-k. 'Hie 
Wells in the vicinity oi Sun Jose range in depth from .'to to 'AH) feet ;is a rule. One well 
on the hank of (.huulahnipi ('in k. however, was sunk to a depth of 1,1(N) fei t.hitt did 
not pt iietrate Uilruck. A weil at St;uifonl I'niver-ity is in gravel at 412 fe« t. On the 
west ^ide uf the Day there are iteveral hundr«xl wt lis. nuvst of them lecw than 100 ftrt in 

depth, while the iK'ep ones are tt-"inHy n little more than ."{IH) fee*. W. ]]-; :irr i acu Imred 
iu tht- bottom of the liay and an abundant .sup|)ly of fresh water is ohtauie^i fritiu them. 
Thejie brii*f stalementn uill be suffieient to affanl a {seneral i«lt« of the extent to ahieh 
the valley has hi-en ileprest and filled in with dep<i>its as yet unconsolidated. To the 
i«oIith, the riH-ky llot>r of the valley apiiean^ at the .surface in the vicinity of Coyote, 12 
null's !»outh of San Ji»«e. H(*yoiMl this, however, the valley again oin ns out and i* 
deeply alluvi.'ite 1. 

On the door of this valley, from San ikuno Mountain soutbwar<l. tm Ixtth sides of the 
Hay, and southward a few miles b»«yonil San Jose, t^ie inten!«ity was ahnornuitly hiph. 
On the r<H'ky slo|H'S between the wi -telli edge of tiie valley-tl(H»r and the fault, ihv 
intensity had dropt from X at the fault to at the )>:»se of the hills. t)n the valley- 
bt>ttoni it again .sharply ras«' to IX. On this ground were Stanford I'nivei-sity, Kivl- 
wkhI (Tlly. San Mateo, the 44-meh pi|H» of the Spring \ alley Water Comjiany. San Jit.< , 
Agnews. .Milpitas. an<l Alvar.ido. On the ea-ii ;ii Mde of the Hay the intinsity of IX 
did not |M'rf<i.st to the b:i.se of the hills, but extended only about halfway frouj the shore 
line to tho <Hlge of the valley. Therv was* tluixfofi- a tli^tinctly diminishing intensity in 
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approaching the base of the hill^i on t\m side of the valley. But al the Imusg of these hills 
lies one of ibe dominant faults of the country — the fault upcm which movement took 

place, with rupture of tht; pround, proihu-inp the eiuth(|uukc of ISiiH. It woultl siu'iii 
that, if local earthquakes were to be invoked to explain the high intensity of the alluviated 
vaUcy-bottoms, bore was a fine opportunity for an illustratian of that doctrifie. But the 
ei>iit of thr disturbance of ISttS \vii8 perfoCtty pasuve in 1906. The intensity diinin'uhod 
eastward right up to the faiilt-traec; and there h no Ktippestion that (lie disturlMuu-e 
aliuig the Hail Andreas Rift ufTi'< ted it in tlic slightrst ilegiee, Tliis btinp the ease, 
there appears to he no neoui-sf hut ti» ascrilM- the normal appannt intensity alMMit 
!lu- southern part of S.itt Frmcisco Hay to the character of tiic umlerlyug formations 
as in other valh-ys Uiore discribnl. 

To the west of thi^ Sun Aiidn':is fault in 8an Matet) and SaiitA Crus Counties, tho 
apparent intensity diniini-lc - .in tin- firm nwks more rafii'lly tlmn to the ca^t of the fault, 
but it riMts very notably on the alluvial fan of Tilarcitos t'rei-k at Half .Muou Uay, and 
in tbe alluviated valleys of Ban GrciQorio and Pcseadcro Greeks. Goinn; westward 
down Pilarritos Cnnyr'H, lln' a|i|iarfnt inli'usify i!i'o|i< fnmi X :it tin-- fniilt to lesH 
than Vll witliiu 4 mili-^j of the fault; but along the eiutstal fruige^s uf alluvium which lie 
between tbe hilts and the sea, it rises again to VIII at Hpanish Town and to TX on tho < 
flats below the town. In the valleys of fSan Gregorio and Pescadero Creeks an apparent 
intensity of from VII to Vill extends for 4 iniles and 3 miles, respectively, into an are* 
of bin lands where the prevailing intensity is from VI to VII. The geology of this 
re^on, the .Santa Cruz Qua<lrangle, lm.s In^en mapped by I'rof. J. C. Brainier, anti no fault 
is known at Half Moon Bay. Farther .south the San Gregorio fault crosses the mouth of 
San Gregorio Valley and tlie middle \m-i of Pescadero Valley, with a course parallel to 
the trend of the coast or transverse to the axes of the valleys. But the high apjmrent 
intensity in the Ixittoms of these valleys can not b( m ferret! to a local earthquake «luo 
to movunient on this fault, since on either »ide of both valieys, in the immeiUate vie'mity 
of the fault, it drops to Im>Iow VI I ; while a few miles farther south on the same fault tbe 
apparent intensity !lrn|w jn VT. 

At Sauta Cruz a portion of the t-ity is built partly on a series of broiul wave-cut teri'accs 
In tbe bitummous shale of the Monterey series and partly on the alluviated bottcmt- 
\iUvU nf SiUi I.drcnzi) River. Tin- niiitra-t in ;»pi;;u< n( iTiti n-Ky in thesej^vo portions 
of the city is inarketl. In tluit portion wliich Ls situated upon the terraci« the apjmrent 
intensity ranges from VII to VIII, while on tho bottom-lands of tho river it rises to 

from VIII to TX. It thus a]>pr;irs aizain, fi nni a <'i >n-ii Id alii m nf 'hesi' four ra>r> oil tlie 

coast extending from Half Muou Bay to Santa Cru2, that the character of the material 
in the alluviated valley-bottoms has exercised a dommant influrace in dotennuiing the 
apparent intensity of the earthquake sh<K-k, and that thcTD hi nothing in the facts to 
suggest that any other faclor has (tlayeil an important rdlc. 

The finest illustration of the uiflueiiee exerciKi'd by alluvium in tlie j>ro(iiietion of 
high apparent intensity is tbatalTonled by llie valley df the Salinas River and its exten- 
.sion to the valley of tli' InMer ]H>rtion of tin- Pajaio Riv<'r. The .Salinas Valley is one 
of the notable phy.siograpinc liasures of the Coast Ranges. It lies between the Saata 
Lucia ami Gavtlan Ranges. It is deeply idluviated aii<l strikingly terraeiNl, partieularly 
in its lower {art. Tlie eoui'se of the valK y wa-- probably determined originally by the 
fault along the catstem bai«e of the Santa Lueia Range. The river di!>charge.s into tho 
Bay of Monterey about its midille part, a few mQcs south of the moutb of the Fajaro 
River. On the fload-i)!ain tracts nf In'h rivi-i-s, and along the beach of the Ray of Mon- 
terey, the iuteiuiity wan IX. This cxtendetl up the river for several luilcii above the town 
of Salinas. There were extensive fissures b the alluvium as far as Gonsalcs, with slump- 
ing of the ground toward the river trench. Damage of structures, imlicatmg an intenrity 
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of VIII, t xtiutlcil ii|> the valley as far as Chualar; an«I tlie limit of iiit«>nf»ity, VII, was 
reached only at King City, 45 niili-s altovr Salinsw; VI in the vicinity of San Anlo, 65 

!ni!«'>i; luvl V ut Iloblcs, \M niiUw uliovc tin- .«ani(' point. Hit' is<iis»'isinals drawn 
tliru tlu'sc |Miii)t.s Htu almost panUld to tlir« river, tlic int<'n.>ity to tli(> cart anil \vi>»t 
diminishing rapiilly. Tiu> town of Salinas is alxnit 13 miles distant from Siui Juan, 
in a <iiti ction m>rmal tn t!ii> fault-trace. On the nortlii rn I'nd of the (Javilan Uanpo, 
which intervemsi Ix-tween tiie two valleys, tlie a|>|>areni inleiHity dro|»t (o V and then 
roae rapidly to IX in tlie Salinas Valley. The limitation uf the higli apimrcnt intensity to 
the valley-floor, the praetieally vyintiiclrieal par.ilh-lisrti of tfic isn-i i-^itml'* to the mtiiian 
Hue uf the valley, and ihu dintiuutiuu of the intensity with the thinning; of the alluvium 
and the iKHistriction of the valley ujistreara, all indicate dependence of the character of 
the shock upcm the constiiutioii of the underlying formatiaiw, and suggest no other 
factor. 

Still farther smith fn San TiUtn ObiMpo and Santa Barbara Counties, far beyond the 

isoseismul IV, an appareiit inl' iisity of IV is iiidieated by the efTeets (»l)scrviHl in the 
vaUey-lauib at San Lui» Obie>pu, Edna, Arroyo Grande, FiKino, iianta Maria, Casmalia, 
and Lotn|KK3. In the flat alhiviated vaUqr-battom in which the town of Holllster ia 
situated, about S miles e:i.<t of the .southern end of the fault at San Juan, the ap|)arcnt 

intensity rose to IX, l)Ut diminished very rapidly on the hill lands iunne«liately to the 
fjift of the valley to VI, which appears to have been the normal inti-nsity for the moun- 
tainous tract bciweon HoUister and the San Joaquin Valley. 

Farther .southejist 11m re \v;is a siinilur Init I<'ss nmrkt>d rise in the appnrrnt inten.sity 
at Luuuak, Priest Valley, and lli riuuidez, all of tliejic lK>iug on alluviuud bottoms. 

In the alluviated valleys to the vivt of the Berkeley Hills, the apparent intensity wa9 
ahnnnnally hifjli ami the area (M'eu|>i< d hy tlic-r vnllev-^ eonstituti-s an i^tilalcd area in 
which the iuteusity ranges from \ II to Mil in the midst of a belt in which the range 
is from VI to VII. At Plcawmton the intennty was somewhat higher than at Sunol, 
althii liittcr i^ rii'iirrr t!ir fault uf A|>nl IS. HM)(i, mi,! i> >it uateil, mor«H>ver, on the 
line of an old fault which traverses the west side of Livermorc Valley and extends up 
Calaveras Valley into the Mount Hamilton Range. At Livermore, in the more open 
part of the valley, where the alluvium is dee|>iT, tho S.5 miles farther from the seat 
of di^urbmice, the intensity wa-s about th<> .same ati at ijuuoL At Martinez, on an 
aUuviated enibnym<-nt of Sutsnn Hay, the damage due to tho shock was much greater 
than in neighboring towns situated on nick, even when the latter were nearer the fault, 
beyonil Martinez to the ea.Hlwanl there i« a very marki^H^l bulge to the east of tSuivun 
Bay, in tho isoseinmal VII, which can be attributtxl only to the low and mar}«hy character 
of thr j^round. The apparent intensity at .\ntiorh wa-s a degrei' hijjher in the .scale than 
that at .Mount Hamilton, alth i it i- .j . il ii i lie distance from the fault of .\pril 1<S; and 
altho there are several old fault- iu ili' \ii inity of Mount Hamilton mid none ivre knuwu 
near .\nti<M-h. 

The infl'ii m-'' i if thr- v.illi»y-l:tthl~ uihui the apparent intensity is well sluwn nn n l.-inn' 
scale in the disposition of the isos4-ismal curves about the Sacramento Valley. In ttie 
mountains to the «*e.«t of the Sacramento Valley the appan-nt intensity ranges in gen^ 
eral from VI to V; but on the flmir uf the valley eastward to beyond the ^ramcnto 
lliver, it i» very uniformly about VI or VI + . 

The most interesting case of high apparent intensity in a valley-bottom remote from 
the San .Vndreiis fault is that of the San Jtiatiuin Valley. This c!u<<! merits es|HHMal 
cou.Hidcration, since of all the valleys here consideritl it is the one which is most sug- 
gestive of the oceorrenec of a local cartlxiuake, <listaiit from, tho connected with, 
the main movement on tli(> S;in .\ndrca.«! fault. While the sunfjestion is strong, however, 
the evulence is nut conclusive of the occurrence in this re^on of a quwn-indcpendent 
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earthquake; and all that can be (huu* is to iiulicatc tho fvidciu-c uhicli [Kiiiits that way, 
fitid cite et'tt:iin facts whidi detract from the force of tliat > videnco and tend 1o corre- 
late the locally liigli uitciisily in tin- San J()a<|uin \ alley vuth .similar high ajiparent 
intenmiies in other valleys thus far di.-<cust. 

T!ic apparent intensit}' on the floor of the Sacranu'rito Valley, as ha.s Ix'en stritril, 
ranges alx)Ut VI + of thu sevia. This ^niewliat higher than at several points iu the 
adjacent Coast Ranfccs to the w««t, and thi> diffm-nce ia aseribaUe to the alluviatod 
chiinK'tfT of the va!!i'y-fliM>r runl llic w;iti r-<rituratrd r nn.Iition of the alluvitiin. As we 
follow thu Sacraineuto X'alley .southward into the .Sun Jtjuiiuin Valley, it converge.^ upon 
the San Andreas Rift, and we should naturally expect an mercasc in the intensity by 
rea><on of the diminution of the di.-tance fron> the seat of disturbance. This ex|H'cta- 
tioa is in a measure realisi^Hl by an ea»itward buigp in the isoseisinal VII oppoMle 8uisun 
iiay, and by the somewhat higher tntcnflty at Ttacy and Westley than at Saeramento 
an«t Stockton. 

Smithward from Westley, however, the apparent intensity increa«f»s at a rate whieli 
can uui Ik? ref<'rred to the slight approximation of the region t«) the .seat of the main 
dlsturlmnci'. At ( idw V LaiuliiiL' the apparent intensity is VII ; at Newman it is VIII ; 
at Vnltii it is VIII + ; and at B.iiik:- it i- IX. These |)oints |!<' mi the west .side of 
the viUley Ix'twtvn the San .loa<|um liiver and the tiankn of the Coa.st Ranges. South 
of Lob Btooa, on the valley floor, settlemonta are very few, and informatimi as to the 
a[iparent int«'n.sity is unfodimately lacking over an extensivt; territniy. At Coiiliupa, 
however, the apiiarent intensity l» VII, iiidioating that thu abuornially highr figure:^ 
prevail over the wcsttera side of the valley from Crow's LanilinK to southward of Coalinga, 
a distance in a north and sontli diiiTtiun uf iiuf less than lon mili s. That the high 
apparent intcusity was not wholly cuuliiml to the valley-tiour, but aI»o extended into 
the flanks of the Coast Ranges, is shown by the remarkable smts of landslides which 
were started by the eartlupiake for a distance of alM>ut 2'-i miles northwestward from 
the vicinity of Caiitua, re|)orte4i by Mr. £>. C. Lilib, and described by i:^f. G. D. Loudcr- 
back in another part of this report. 

Now Los lianos, when- the apparent hitensity wa.s highest, is distant 40 miles fniin 
the nearest jwint on the San Andreas fault at San Juan, its .southern (nifl, Tf is m aily 
34 miles in an air-lhu? from Ilollister, the nearest puiiit to the westward having a simi- 
larly high apparent intensity. In the Coast Rangp» between lldlister and Los Banos, 
the intt iisity was as low as V. 

These facts are .suggi-stive, as alremiy .stated, of a hn'al disturbauco at or about the 
same time as the main tnoventcnt along the San Andreas fault. 

Cert.iin HrcTinishmces detract, howm r, from tin- force of this suggestion, and indicate 
another possible explanation which, ii must be confcat, is not very coiicIumvc iu view of 
the remoteness of Los Banos from the scat of disturbance. The portion of the San 
Joaquin Valley in which L<is llanos lies is undoid»l<'<lly an underground water re-servoir. 
It lies at the base of the alluvial fans of the Coast iiangps where the streams sink, and 
the waten of the San Joaqtun I^cr mwntain tfte water-table at no great distance below 
the surface. As shown by tlu- experimeii1> of I^of. F. J. Kogers, di-scribe*! in another 
part of this re|)ort, water plays an importiuit \nirl umler certain conditions in increasing 
the amplitude of tin- earth vibrations and, therefori>, their destructive effect. In this 
res|)ect the region about IxM Banos would ho particularly favorably conditiimcd for tho 
dcvclopnicnt f.f liijjh apparent intensiti*---. .^^ inferred from destructive eff( i t-. The 
general conditions are <(uite analog<Hi.- lu ihu-v in ti c S Uiuas \'nlley, in tin bultom-lands 
of the Pajaro River and the Russian River, and in the re^on about the .south end of San 
Francisco liay. The chief difTereni i^ in the greater remoteni-ss of the Los Banos r^on 
from the seat of disturbance, if only ouc such seal be assumed. 
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AnothfT rirr'Uinstanrf wliic]! weakensi lii<' Ffti^LTsfioii u local i-artli. piakr i.-- the 
ftulurc of tht' Isostnsinais bulow V'll to carry out tlic .sugg<?siiou by bulging into tlie Coast 
Ranges on the west or th« flanks of the Sierra Nevada on the east. In the latitudi* df 
Lou l^ann-.-, tlic lii^li a|i|iarrTit iiiti ii<ity \va-< confincil to Ihf vallfv-flnor, altho fartlii-r 
south, near Cantua, this cau uol be adirniiul. In vi«!\v of the cxpc'rimeuts of Professor 
Rogers, it seems probable that in the near future, by an active prosecution of such 
cxixTiments coupled with rUvn' field ohwrvjition, we shall arrive at an arithmetical 
exprcstiioD for llie coetKciuut which will enable ua to reduce the appiareut intensity of 
water-saturatal alluvium to the true intcn«ty due to vilmtion in homogeneous elastic 
r«H'k. When that ccn-IIieient Ixtainies availaf'lc, it will ]x-rhaps Ix' |M)pssil)lc to tleterniinc 
whether or not the desliuctive efTecUj exeiiiplihed in the t>m Joa<|uin Valley at Loe 
llanos are ref«-rable Ut the conditions of the ground or to a Im-al s«'isniic tUsturbancc. 
Until then the ((uestion must remain an o|M>n one. Analog,v with other valley liuids 
nearer tht? fault, where high apparent intensities are referable, Ixith on the fi«-ld evidence 
and in the light of Profess4)r It<igers' «'X|iN'iinu »t.s, to local <*«>nditions, niilitat'<-s again.st 
the hyjiothesis of a (luasi-indejx'ndent earthquake, llie remoteness of the region from 
till' known fault atid the high intensities on the flanks of tlic Coa-t Haii^ii - iniiicatctl by 
the new laudshdi-s at Cautua, favor that Lypothet^l^ ; but no pu'iitivc conclusion can 
be reacbod at present. 

Ki;j.ATlf>N Ml- Al'l'AKKNT INTKNSITV TO KNOWN KAll/n*. 

Altho tlio geology of California ha** lx»pn .studieil in detail at but few localities out- 
side of the golii belt of the Sierra Nevada, yet the general reconnais-sance work that 
has been done by vaiioiiB geologists has brought to ligtit maiw of the imtx)rtant fault.^i 
in the sfatr, S'tieh as are known are indicated on map X *. 1, wiihoiit any attempt 
to discriiiiiiuile IkIwihi the varying ilegrees of certainty with wiiich their existence has 
been determined. Tlie map s<tvi'S the »l(Hible pur]M)sc of bringing togctb<-r for the first 
lime our knowledge of the distribution of faults thruout the state, and of illuminat- 
ing a brief discussion of the relation of apiMUvnt intensity to fault-liiie$«. Ou 4 of tlicve 
faults there have occurred 5 scveidy destructive earthquakes within the last SO irears. 
If thii'^ hchnovc^ stu.li'iil-' of Californian seisinolojTv InlK roiiic fjiniiliar with tli<"-e ?true- 
tural features of the state. A recent account of tlie Calabrian earthi|uake of September 
8, 1905, dealing |«» tieularly with the distribution of mtensity,' and the relation of that 
distribution t<i fault-lines known or inferred, gives an esjM'cial interest to the considtTS- 
tion of tlic faults of the Califomian region at this tiui«>. In the i>r(>t-t<ding section of tiiis 
report, it has been shown very dcfinKely that abnormally high apparent intensities were 
devi'loiH'd on the valley-bottonis, and the cause of this hits In-en refcrn i! in a general 
way to the incoherent and K*ater-saturat4-d condition of the materials underlying Ihc^ 
valley-bottoms. In Calabria, in the n< count referretl to, Prores.«or Hol)lis coirelatea 
the zones of exceptionally high intensity with lines of ancient faults, which in sonie 
portions of the region are known on geological evidence to exist, and in others are sup- 
I>os<t'd to exist because of the hi<ih iritinsilirs manifested. He <1(m'S not recognize the 
character of the underlying formations as an im|iortniit factor in pnxlucing different 
(Ifijn r s of intrn-ity. a- inf* ni ,! from drstrurli\ i tTi-cts ut the surface. In this n's|MTl 
his conclusions do not harmonize with those arrived at in the study of the California 
earthquake of April IS, 1906. It thus becomes a matter of interest to aseertab what, 
if any, influence wa- i \i r( i-i i! Uv 'Aw known faults of California, other than that which 
wjis the seat of dlNiurlmiut', upi»n the distribution of apparent intensity, inde|H'ndently 

' W. H. HoUiH, Tbv tiootcctvnie aud Ucodynninic Aapccto at CiUabrin And • Murthem SkQ;. 
I^pcig, 1907. 
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of lli.it which was clearly due to tho character of the geolc^eal formations. This ques- 
tion ha» bern tmirlieil iipiiii iiu iil'iif ally in the cUwiiK-iion of llic relation of the valleys 
to Uistributiiiu uf apimreiit itiUu^iiy, but it will be uf a*lviuitagi; lu nrview the facts 
here more »yi«tenuiUi»lly, tho quite briefly. 

In southern Ch-egua and in norfheR>terti Ciilifornia, in Modoc, .Slia-sta, L;i>-< ii. iuid 
Pluina» Cuuuti(a$, thu enhuek was so uniformly feeblu lliat tlien: is no suggctition of locally 
hi^ intensity due to auy wm. The aame easenL Btatcment is true of northeMtena 
California, in Del Norte, Siskiyou, IIumlKtldt, and Trinity Coutitie?^; but in this region 
lioiue of tho faultii, iMU-tioularly that of iUxtwuixl Mountain, wei-o not fartlmr from the 
seat of diatturbancc than twrtain IoeiUitic8 farther miith, where Abnormally high apparent 
inteasity was dev« lupt I nii \ alK'v-lMdtom.s. If flu I'uilwtMMl Mountain fault tiad Im i n 
a locus of movenient, there can bu litllv doubt, altho the settlenieDiit in lliat region are 
few and seatteretl, tliat we diouid have heard of the acverity of the ahoek. No evidence, 
however, has ootiie to hand Indicative of any excqitional iwverity on or near the lino 
of that fault. 

Along the eat^tcra front of the Siemi Nevada, fmm Honey Ijike ami the Taylorsville 
district to Tejon Pass, altiio there are many exteiiMve fault.s, and altho on (»ne of these 
there oceurretl a movement wliii li ( au.sed the Itiyo «'arth<iuake of 1S72, yet there in no 
suggei^tiou of any local m<i\ < itu iit i >ij any of these (tn the morning of April IS, 19UU. The 
intentiity of the diock alom; this <:( m ril lanlt-zone wa.s aUnit IV of the scale; but the 
movement was a slow, p-ntlr .-uiii<^ (■liaractcri>ni- of a heavy distant shock. 

Sintilarly, the numerous fault.s which iravei-w; California tiouth of Tehacliapi may 1x5 
left out of oonsidmtion, no shock at all having been felt over the greater part of the 
region, and but feebly in thrw jiart-. where it wiu* felt. 

There thus reuiaiu of the faults in California practically only tliose that fall within 
the cone of destruction, to merit serious oonsideration. The most northerly of these 
Ls the Mount St. Heknia fault i!i si iil>e'I iiy O-iuont.' This fault has a iioitli west-southeast 
strike, and a throw of not lei$:i than 2,U(H) feet. It forms a well-marke<l and littlc- 
dcgradcd searp on the southwest side of the mountain and tho date of its i)rinci|)al 
nK)vement is within the Quaternary ])eri(Hl. Th<> i>roje< (it)n of this fault to the north- 
west Lb not known ; to the southeast it un<l(jubte<lly pai^^es beneath the floor of Napa 
Valley, in the vicinity of Caliiitoga. Neither on th(> s|{)]m>s of tlie mountain nor at Calls- 
toga wai« there any tn'idenoQ d afaoormaliy high intensity, and the neces.sary inference 
is, then-fore, that there wob no movement on the fault at the time of the earth«juake. 

The southwest front of tho Berkeley Hills, and the extension of the same geomorphic 
feature farther south, formitig the southwcst front of llu; higher Mount Hamilton Range, 

i.s with little (piesfinn a fatilt-f>carp. or series of seariis. of (liiaternnry dnte, now Tiion; 
or le^s dis-Mu led and degraded. The nortiiern extension of the tauh-zone beyond San 
Palilo Ray i» not known. It (xobably contributed to the definition of the western side 
of the ridire bi twem Sononia and Petuluma, but apparently ditt not traverse th«! middle 
part of Santa Rosa Valley, Biuce the study of tlrnt region by Osmout failed to reveal it. 

Thk fault-sone is of poetdiar interest from the point of view of the present diseua^on, 
since it appears to have been the seat of •li-lintiance of \hp earthqiiakr of IStiS, .\t 
that time the fault-trace was marked by a crack ai the surface, wliich was trai'oable 
for 20 miles or more along the base of the Rrar[) slope, altho the amount of the move- 
ment was probalfly quite small. The trace of ihe fault is approximately parallel to the 
Haa Andreas Kift, and is 18 miles distant from it. As has ahcady liccn suggested, this 
fault would seem o priori more susceptible to the innuonccs which would make for re- 
newed movement thim most other faults of the region. Hut there is no evidence that 
any movement oeeurrcd upon it. The intensity showed no abnormal increase abng 
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the old fauU-traiT; hikI huililings at Horkelfy, fouiulinl on rock, i>nw(irally on Ihv. line 
of thf fault, .suffi'r«-il little or no dunia^c. 

The fault wliicli is .«<» well cxixiwii in the M-a-cliff -(nifli of Fort Point tra\Tr!«'.s tlu- city 
of San Francist'o in a soutlifastcrly dinrtion for an uiiknowti tlistancf. Along llu* lino 
of itj< prolmhle course, Mr. Wood Iuls not«'d evidence of an iner(■Jls^^ of int<'nsity. Tlie 
fault in its projiM fi.,)! ^i ;(U;int ii;nli;il>l> iiitiT-crt- tin San Andreas fault Ix'neatli the 
Gulf of the Farallon<'s. U is therelore jios-^ilile tliat thert; wan soiu« iiliglit dixtributiuu 
of the movement tiong thb intcnccting fault. 

Tlic San T?niiii> fanlt«nr|(, on the |M>iiinsi]|a f»f San Frriiici-^fM SDiitfi nf the cify, is 
well illustrated iu I'laltr 1.*], and it^ structural relatiuiui an* descrilxxl iu a pa{KT by ^\jidrcw 
G. Lawboh on the Gcolofty of the San F^neimo Peninsula.* 

Tlin ha<i' of tin- -' iii'it i> frniti "J.'i to 3 miles distant fmni tin- San Andreas Rift, and is 
nearly parallel tu it. The fault b in two partii: a main fault with a throw of not less 
than 7,000 feet, which drops the Mcrecd (nioocnc) strata against the older FranciKan 
rocks, and an auxiliarj- fault whicii dro|)s a wwlge of Franciscan strata Ix'twi^-n the 
main fault and the ruass of San Uruiio Mountain. The town of South San Fraiicb«co is 
on the lower sIojiOH of a rocky »}mr of San Bnmo Mountain, between the two faults, i.e., 
it isoD the dropt wcnlge of Franciscan rocks. In the water-saturated alluvium and .samls 
of Merced \'all< \ , the apparent intetLsity was liiKh, rHiifiiii}; up to I.\ of the scale; but 
in South San Francisco, ou rock foundation, it was notably lower, as apjH'ars from Mr. 
Cnuidali's report. The situation of .'<outh San Francisco, lietween tlwtw«> faults, ii* such 
that ha«-l a movement occurred on eith< r, ilic ilamage to strnctttre-^ wmiM have Ix^'ii 
accentuated. But the fact \» that the damagt! was not so accentuated, and there is 
thus no warrant for Buppoeing that any local fault movement oceurrod. 

One circumslancr wliuli, U|K)n lir^f thought, seems to contravene thi^ conelu-sion, 
waa the 8ud<len outgush of water at one point at the bam of the San Bruuo scarp. Tbi» 
remarkahle oceurrcnoe is desKfibcd in another place, hut may be mentbnod here, for 
the purjxisc of bringing together the facts U-aring ou the tiuestion. The water issu("il, 
m neiu- as can tK> deierioined, at a |Miint on the tjlui^e tuuuudiately above the fault-trace 
of the auxiliary fault, in the underlying hard rocks, which are there mantled with ao 
unknown tliickn«>ss of sjind, jKissibly 'Ai feet or mon'. Tin" oulgu.sh of wat«'r is indica- 
tive of sudden couipresHtou of incoherent water-s;iiurated tiaiul, and does not ncocssarily 
imply ft movement on the d(^*|H>r fault. Muiig, the lino of the fault there are lonp* 
(udinal drpre.ssions, and it is suggestnl that one of th< w;t> hlli d with sand, under 
conditions which did not |H'rtnit of rapid drainngi^ ; .^o that the sand wiis saturated with 
water, which was e-xpelled as the com|tressive wave travtrsctl the locality. 

In the re^n to the southwest of the San .Vmlrcas Rift in San Mateo and Santa Cruz 
Cointtie>- there tin* sr-vral faults, tnost f»f which are r<'|>re-<''nt<i! <m tii!i]>s N'<is. IM an ! 22. 
No I villi iice of movement luis Ih cii detecteil ou any of lliem, altiio the territory has 
In-en examined qnite cl«»KeIy : nor dws their prewnce ainH-ar in any way to Itave affected 
the «lis|)ositinn nf lln i-dsinsmal cur\ i^ 'Hk v nearly all traverse a country occupied by 
rocky mountainous sIoik-s, and liavc c<tnsideruble variation iu orientation, altho tlie pre- 
vuling strike is north westeriy and southcasteriy. One fault, however, vis., the Ban 
(Iregorio fault, cros.<es 2 valleys — San (iregorio \'alley and IV -i adrrn \'allry — in wliir h 
the intensity of the shuck Vim abnormally high. The independence of tliis high apparent 
intensity to the fault has been pointed out in another place. 

To the north of Black Monntuin, on tin northeast siile of the San .Vudrcas Rift, 
a branch fault leaves the Kift line a little i$outh of Portola, at an angle of about 25°, 
and is traoeahks for about 8 mike <m tiie lower nortiicastom flank of filaek Mountain. 
Between this Black Monntain fault and San Andreas Rift there '» enclosed a wedgp of 
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ground in which (lie shodc wa^i of r>\-«"«'ptiona! Tvcrity. It was tra vended by numorous 
cracks, ami there arc oiia-i inanifcstatiuiuj of ucutc disturbance of the ground, as set 
fortil in tlie tiiiiri' (li tailed flection of tho n ixirt. In this ca.sc it is (|uite (xissiblc and 
even probable that tho movr-monf on the mniti fmilt in ttn' Ihir <if llir Rift was distributed 
to some tiiight cxtiuit along tlie branch fault. It Is to Im* noted, in liiis coimcctiou, that to 
the south of Black Mountain tliere is a slight curvature in the oourae of the main fault 
to the t>!iHt\v!in!. This rurvfifurc would pres^'nt an (ixceplioniU ol)sta«'!<" fo tlic move- 
ment of the two cruiital blocks, the one ou the otlicfi greatly increase friction, and so 
locally intenKify the shock. It may thus be that the excepUonal intensity in the Black 
Mountain nia<>\ am! tho roasequcnt luilt^intr of llir Isn-ri-fnal.s on cidirr .side of t!ir fault 
iu thiii vicinity, is referaUu to tiiin irregularity in the plane of the fault; and tliut the 
bnmdi fault at Portohi may be a moans of relief from the exooesive pressure locally in- 
duced by the irrefiulurity. On the .southwest side of tlui San Andrcits Rift, and on the 
other side of tho bulge in tlic fsult'traco, is the Castle Rock fault, the strike of which 
brandies from the main fault on the Rift at an angle of about 20**. AUho this fault has 
not been actually traced into the line of the Rift, then' can be little doubt that it Ls a 
branch from that fnuh -zone aiul it probably Ihws tin- .name structural nOation to it that 
the Black Mountain fault does, i.e., it servc-s as a means of relief for the exceptional 
local pressure due to the nearby irregularity in the maia. fault. There is, however, no 
obsi'rvational evidence f)f any movement having occurnnl on the Castle Rock fault on 
April IH, althu it lies within the region of bulgmg LsoseLsnials. 

In the Mount Hamilton Range, between Nilcs Canyon and Mount Hamilton, there 
are many faults: hut none of them, no far as the iiiforniation availahlf will warrant a 
coneluniion, appears to have affci't«d in any way the distribution of int^nisity. Two of 
these, the Mis^on Pieak fault, which is probably a branch from that on whidi cracks 
<)|MMH(I ill ISCiS near TIaywards, and Mis.sion Crck fault. ])ass clow to the town of Niles. 
But the apparent intensity at Nilc» was Ifm than ou the flat alluvial tract to the west, 
and not greater than in the valley-land about ncasanton and Livermore to the east; and 
this circumstance amounts to a proof that no moventent occurred on either of thi'se 
faults. A similar conclusion may be drawn with reference to the SSunol fault, from the 
fact that the apparent intensity at Sunol was somewhat less than at Pleasanton, altho 
the former is nearer the Sunol fault than is tho latter. In the country between the 
Haywards fault and the Sunol fault there an^ !«everal minor faults, but there is no indica- 
tion in the distribution of intensity of movement having occurred on any of them. 
Similar statt tiKMts are true of the fault zone extending from the vicinity of Benieia 
nortlnvnnl on the wr^t of tin - Sai rantrnto Valley. 

In tlie canyon of Pajam Rivet , below Chittenden, then; is a!i east-w^-st fault wiien'by the 
Tertiary rocks on tlie north side have Ix-en dropt af^ini<t the Kmnitie rocks of the Gftvilan 
Range on thr -^nutli. Tliis fault cro.s,ses the San Andreas Rift, and its known extent on 
either side of the Rift is within the zone of high intensity referable to tho movement 
of April 18. There are here no especial features in the distribution of apparent inten- 
sity wliirh suggest any movement on this fault. It i> pnoilile, hr)\v( V( r, that a sIiLdit 
movement took place on thin fault, mnce tlie steel bridge over the Pajaro River, w iiich 
is about on tho intersection of the two faults, was distended 3.5 feet between its end piers, 
as shown in plate fiSii, in a way that can not Im' altoge ther satisfactorily explaincsl by tho 
movement on the fault abng the Kif t. The direction of the chief displacement of the 
pieis was about midway between the strikes of the two faults. 

In the Santa Lucia Range to the .soutliwcst of the Salinas Valley, there an' .«everid 
faults. The principal one nuis along the northeast flank of the range on the »'dgc of 
the Saliiuts Valley. The reasons for ascribing the high apparent intensity on the lloor 
of the SaUnas Valley to the eliaracter of the underlying formatbns, rather than to any 
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du^turtiancc on this fault, have already lm:n stated. Farthor south, a fault runs |)aralh-l 
with the Salinas llivcr in that portion of its course between Tcniploton and Dove; but 
here the apparent interoity wm tower than in the valley lamb both to the north and 
to the south. 

To the .s<»uth\v(•^^t of this is aiiotluT paralli'l, but a louder i'uuU, uluiig iht; soiitiiwe-xt 
side of the San Rafael Mountains. In the valley lan<ls U> the southwest of this, alxjut 
San Luis Oliispo, I'Mna. Anrivo f'.rande, and Santa Maria, the inteu-^ity rwe frnm III 
to IV; but in view ol the accuuuilatiuu of uviileact: st^t forth in the premling page:^ as 
to the influence excreiscd by alluviatod bottonn upon the apparent intensity, tliia rim 
is more probably n fi rn'd to the chnr.irli i of the ground than to )an\itiiity to this fault- 
line. South uf Santa Maria it! a region of frequent seiiimic Uihturbance, but no siiarp 
sliocic of a loeaJ earthqualce was felt there on April 18. 

It thus apjM-ars that in the teiTitory extending from HumUildt County to Santa 
Barbara County, while there arc about 40 faults known to gculc^i^^tt^ who have studied 
the region, there ts no evidence of movement on any of them except in 3 caaea. One of 
these is a branch from the fault-zone of the San Andreas Rift — the Bteek Mountain 
fault; another is a fran.«verse fault inters<Mtintr Hie T?iff in I'ajaro Canyon; anri the 
tliird is the fatilt which travi rses the city of San hrancisco and prol»ably inters«Tts the 
San .'Vndreaj^ fault iM-iieafh the Gulf of the Faralloncfl. In thcsw' ca.><cs ii is possible, in 
the li;:hf of thr- cvidcttrr. that S4»ni(> portion of the movement on the main fault was dis- 
tribuled along intersecting faults. 
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The data for the diacussioo of thu directions of proportion and vibration of the earth- 
waves is for the most part unsatisfactory and leads only to a convictbn of the complex- 
ity of the general problem of earth movement. Apart from the intrinsic cotnplexitj' of 
the subject, there were two coiulitions which were ailvei-so to the securing of exact and 
sij»:nificant information. The fii-st of these was the lack of provision for obtaining instru- 
nu iita! reeorcl'< of earth<ju!»ke sluu-ks thruout Califonua, There wnc very few seismo- 
graphs inhl.'illcil ill flic ^tnti mi l sudi a>* were in existenre proved in large measure inade- 
(juate for ilic purixw^e fur which tliey weii' ititentli'd. Tliu .secoml julvers«> condition was 
tiie hour at which tiie earthquake began. At its bt^inning ma-it people were adeep, 
and the confusioti inciili nt t(i so rude an n\v;ikniin;r w.is not comhicivc to «harp observa- 
tion. The chief trouble, however, iniiercs hi tlie intricate and confus**il nature of the 
earth nKmnnent iteeir. A brief statement of the different kinds of movement involved 
in the commotinn of tlir nnrth may (m- nf j^rrvirr in the formulation of clear idcM of the 
nature of the shock in general and of the question uf direction in particular. 

UsuaUy the principal movement of the ground in an earthquake is vibratory. In the 
California earth«juakc there wjts, however, a mas>s movement in op|)ositc direction^ on 
the two sides of the Haa Andreas fault. This mass movement waa, as has been shown 
by the work of the Coast and Geodetie Survey, distributed over a wide sone on either 
side of the fault and tlimioislieil more or less iTguIarly with distance fn)m it. Tlie nuive- 
ment was not vibratory except to a very limited extent; but it gav^' rise to tlie dLsplace- 
ment of objects on the surface quite similar to that caused by tlie vibratory movt-ment. 

Thu!^, in attempting to deduce the directions of propagation and vibration of the earth- 
wave fidia the jilu nonjena of ilisplac^-tl nlijicfs or i>ersnn«, it is necessary to iliscrinii- 
nm 1' Ix't \v('i II the eflW-ts due to the ma.ss movemeui and the ti ui^ vibrulion of the ground. 
But this discrimination is only jrossihie to a very limitetl extent, partly because the 
bordiTs nf the zone within which the nmss movement csiisrd tin- lii'^plnccincnt of dbjccts 
an<l persons are unknown, and partly because the two kinds of movement overlapt, con- 
spiring to produce a single effect. 

AVhrn wo ('oini- to oon^^ider the earth-waves pfncmti i! by tin- iti<iv< nu nt on the fault, 
probably as an etTect of friction, it must be at once apparent that the.se wav(;s emanated 
from innumerable p<nnte on a plane, one dimension of which is alxnit 270 miles and the 

otIuT |)rob;il)Iy l!fl milr-; or more. On this plane, if we judge from tiic coursi- of thtr 
fault-trace, there were at ceitain places inequaliti<^>-- whi( !i offered exceptional resistance 
to movement, and at these the jar was exccptionall) in :i \ y and dominated the vilxrations 
emanating from jxirtions of freer movement. From all |>art.s of the fault-plane, there- 
fore, waves of various amplitudes were propagate* I in all dinn'tions, and their paths 
intersected. The consctpient interference woulil in part make for neutralization and 
in part for intensi6catioo of the vibratory movement. It is thus evident that th* « fT<<<-t3 
produn rl by t}ie emergence of these waves at the surfiif c, or by the propa^ntion of tho.sc 
cmauutmg frotn the more superficial portions of tiie fault along the surface, could bc 
i^steiikttlically disposed only if the following eonditiona obtained: 
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1. That the fault-plaiu' witc uiiiforinly even or aystomalically uneven. 

2. Thftt th« rock ufTectcHl both by the rupture and by tho vibr*tians were homo- 



3. Antl tliat the stress which Rave rise to the ruptiirt> \v(>n> iiuiforiu fur the entire 



Tt is fikirly ci rtain that none of th*"-!^ rnTnIitinns" aetually did nhiaiii; and we might, 
thercfcjre, pnilict timl the tliiiposition of the ellVrts uf the shoek, and i>arlicuUu-ly of 
the heavier poKions of the shock, from which dirrctions might be uiforr«l, would be 
irregular, tho distribution of tlic uitciisity in thi- ai^cti ic:it' iiii<:lit }n' fairly symmt frit al. 

This concluMton has been reached ou the tacit ivs.'^mii)it ion timt there is but oou kind uf 
earth-wftve or vibratory movemont. But it is iiiglily probable on theoretical grounds, 
and the theory is siippoi1(>d liy experiment, that the vibration of the earth generated 
at the fault resolves itself into two quite iliatinct wavoa having quite different rates of 
propagation and direction of vibration. One of these is the longitudinal wave, m called 
bt*ause the vibratious are parallel t(» the dirwtion of propagation, and the other is the 
transverse wave in which the vii^rations arc normal to the ilirection of propagation. 
The rate of propagation of the longitudinal waves in highly flaf<ctic roeks is nearly double 
that of the tnuwverae waves. Ii will ilm- !>< ( \i.|. nt that at any locality within the 
zone of di-tnrUanfe an object may in' siiak< n m li-itlai > ,1 hv (lii> emergence of the longi- 
tudinal wavt> at that point, and that the movt iiicnl <luc to tlif t mergence of the transverse 
wave may be su|M'rinip(x<4^l u]M)n this either iM^fore or after it has come to rest. The 
rc^nltanf cfTect will ]<r an-. infinjx ilifliculi tu infi-riirct a-^ U) Ihc ilircction nf the vilira- 
tion for either wave. W iien, however, tiie hieaiity m question is sulhciently far reniovetl 
from the fault, the uiterval between the emergence of the two waves may be sulBeiently 
\< •Hi; i o ]>ermit of the cJTcct of the first bcbg noted before that of the second is super- 
imposixL ^ 

In the case of the Califorttia earthquake, the movement of the ground wao compli- 
cated by the fact that both longitudinal and Iransvers*' waves were pnipagati *! in direc- 
tions nearly parallel to the surface from the superficial portion of the fault, and tlicse 
for many miles out from the fault might lie expected to give rise to movements discord- 
ant with thos^' due to the arriv.il of similar waves from the deep<'r |)ortions of the fault. 
It would thu.s seem, from the considerations tluLs fur presentetl, tlmt regitlarity in the 
disposition of the effects of the shock upon wliich a judgment as to the direction of the 
vibration mi^t be based, was alxiut the last thing to Ije (<\]trctcd. In other wonls^, it 
would seem, on a priori grounils, to be a ho|>eless tiu<k to phtt upon a nmp of California 
the direction of propagation and vibration of the earth-wa\'es. The hoi)elessness of 
the tti.sk is intensified when certain other considerations are taken into a<-count. For 
example, there were secondary short fafr-wn\fs of low fiwc! ami high amplitude 
ubt>erved in many parts of Califomiu, whicii are (piite different from the high-velocity 
waves thus far discust. Thm* undoubtedly had an important effect in the displaeenMUt 
of objects juul |K'rs'in< and so influetuaul jutlgmentH as tr* tlic diroftinn of movement. 
Similarly ou the alluvial lx>tt«m.s of the rivers the ground lurchwl consistently toward 
the stream trcneh, whatever the orientation of the latter miglit be; and the phenomena 
arising from such nion iihmI pive rise to judgjtieuts as to the direction of the carth-waves 
which were of course erroneous. 

Added to all this was the gmera! fact that thooe who contributed reports from various 
parts of the state to the general account of the earthquake in many cases ba^ed their 
jutlgrocntas to the direction of theHhuck upon the displacententof portions of ^ructurcH, 
such as chimncyH, or of nbjrctK within Inttldings. Thiw kind of evi<lenec was in most 
Ca.*es untnistvvortli} an I i >uld lead to reliable e ijiclnsions only when treated critically 
anil staliittically >w as tu obtain a general le^ult. bWcn the diij.placcmeut of buildings 
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themselves was no criterion of the direction of vibration of the ground except wlii-n 
theM rested uix»n unifomi foundations. Buildings upon poorly braced undcrpiuiiiug, 
8ucb as are common in California, collapsed in conaequeiiGe of the swaying; but the 
direction of the h()riz«intal element in the collapse was more often detcriiiincfl by the 
nature of the gtructurc than by the dominant movi-mcnt of the ground. Kvi u in tenic- 
terie-s the direction of overthrow of >inii(l<' .-hiift^j, circular or square in cross-section, 
failed to indicate the direction of the dominant movpinrnt, sincrwitliin a small racUus 
they fell to all points of the coinj>a.s.s. The indication of the cemeteries was that the 
movement of the ground very complex ; the shafts wore started swayii^ upon their 
pedestals, and the din ( ii. in (if iIk ii fall wa? for th«; most |iart accidental, as the rocking 
increased in violence due to tiic accumulating impultio. Treated statistically, however, 
the lar^r eemctaies afforded some indication as to the direeti<m of the donunant move- 
moiit nf tho prrmni!. 

In view of what has been said, it will not Ix- ^-urprising Uiat the eflort to interpret the 
re))orts from various parts of the state regarding the directtoii of movement of the ground 
has btH>n unsuccessful. The reports were in general contra<lictory for the s^ame locality 
whenever there were two or more independent observers. It was evident that most 
of the reports were based on evidence of the movement of the ground which ha^i no sig- 
nificance in isolated instances, and a general critical review of the evidence was attempted 
only by a ft!W observers. It was also evident that in man}' cashes the effecls of one move- 
ment hail imprest one observer, while the effects of a different movement had attracted 
the attenti<m of another. In these case^ the contnuUotion was more apimreut than 
real, but tli(;rc wan generally doubt as to the correctno's of both. Ivven when the reports 
were perfectly satisfai'tory records of facts, the latter in many cases permitted of no safe 
inference m to direction of movement except that there were several movmwnts in 
several directions, atnl that the se<juence of these could not be detenniniHl. 

The following report from E. G. Still of Ltvoruiore is a good example of an excellent 
aooount of the important facts bearing on Hut question of direetiaos: 

The Railway Company's big aO,000-gallon water-tank fell to the north-northeast. Tomb- 
etottes in one graveyaid fell in many directions. Lamps swung in an oval, extending about 
east and west. The motion seemed to diake my bed north and south at fint, then in a 
circular motion, then sideways and in every direction. Water spilt from fuU tankst mostly 

on ea^l and west iiides. 

There is a suggestion here of two dominant moveiiiculs a uortlu rly and southerly, 
and an easterfy and westerly, the former being the earlier. But Mr. Crandall, for the 
same territorj', reports that thr- i^rneral direction of niotion, basetl on the ()ljS( rvcd spill- 
ing of liquids and swaying of suspended objects, was northwest and southeast. In 
most eases the reports coiuist of a statemoit of opinioci as to the direction of movement, 
ivithout the facts upon which the opinion is based. 
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xmcTS or thb BARraQOAU <nr hoosbs nr ftur matao amb BirRT.nw*ifi, 

By ItoaitRT Akhsmow. 

Inimolijitcly followiiiK the rartluiuoko of April IS, I'KtTi, a dctiiilnl study was made 
by the wrilvr' of over 1,(¥M> hnik<4>j4 in San Mali-*> County. Thi*' work was carriitl on 
uiwlcr tho dircr-tion of Dr. J. C. UraniHT. of Stanford rnivi-Mty. Tin- houses oxanlin^^l 
inc'ludfd all thosr in tlx- town of Han Mut<-o and on tii<- hills west of it in BurlinpinK' and 
S;iri I Hci^rlits, jls well as lujiny in Ilomr-stiiid. I^-liuont. S.ui ("ad.--, and Ui-dwiMnJ 

City. IXamination Wits made of all details that could jxissilily a » lue to the char- 
wltT of the rarth<|Uukr shock, and its cfTiM-ts upon \ .iM. things. 

San Mateo is a mile west of San Francisco , and about ;{ mihs noilhea.st of the 
San Audn-as fault along which the c]u-thi|iuike hwi its origin. .Ml th(> bouM>»i included 
in thiif inv<>»«ii|satioii lie brtwoMi 1 mile aiwl 4 inilr« in a northoivt tlirpetion »wity from 
the ni'ar4-i iminfs along the fault. .\ ranp' of lii!!- finT!i .VW* to 7<W) fi < t liis^h lies l)etwe<'n 
the fault luid the vallt-y bunlcriug the bay where Siui .Mateo and liedwtHxl City are situ- 
ated. The hou>w« rxftminotl at liurlinptanic anil San Mati-o Hrtghta Atand on the north- 
en-t fl:ink of this iniii^'' cf f "'! hills. Jt wa-^ Ii 'Ih 1 that llse direrti(>ii- of the streets 
of Sou Mateo, paaullel and at right angles to the fault, would throw sunte liglit upoa the 
relations of locaition to the center of dixturbanoc. 

ckitrria. 

The follawiag claMcs of evidenee were exaniiocd, with rKppeial regard to the diroo- 
tioD ajiil relativ«' force of th*- sluH k : 

1. The wreckage of brick, blone, and wooden buildings, the parting of walli^, and 

displacement of parta. 

2. Thr- (■ra''king of foiiDilntiini-; aii'l (Vie irKivtiir tit nf houses on thi-m. 

3. lite cracking, crumbling, shifting, falling, jumping, and twitstiug of brick chimneys 

above and bdow roofi», ta well aa of eenient, temHsotta, and other chimney's. 

4. The cracking an<l falling of plaster and coatin^i of ocment on the interior and 

cxt«.rior of buildings. 

5. The sliding, fallmg, ami jumping of dii»hes, lain|iti, brie-ft-bme, pirtures, books, 

{totted {danta, and idl such loose articles. 

6. The sliding, tipping, jumping, and turning of fimiiture, such a-s bureaus, tables, 

bookcji.'^'s, Ix^ls, pianos, stoves, safes, nutchinery, an«l all other largi' mov- 
able articles. 

7. The falling', li llng. twisting, aii'l jiin i iinr "f tanks, towcnt, porches, pUlars, 

uniierpiiinings, gate-post-s, muntelpi«'ces, derricks, etc. 

8. Hie breaking and ofT-xtating of piix^, bending of bolU*, nhiftiog of stove-pipes, 

bulging I )f windows with Irad arama, and the raising and lowering of sliding 
window.s. 

9. The shifting of lonw pilcA of lumber, rtove, and eonl wood, and various materials, 

.'iii'l l!ir -Hi of article^' nii r<iii!:li and --niiiotlk surfaces. 

10. The swinging of hanging arliele.s, jjicture-s, lamjis, pendulums, etc. 

11. The breaking «f «*ire eonneetion:*, such as telephone, telegraph, and light wires. 

12. The remaining in position of articles at liberty to f.ill in certain linjiteil directions. 

13. The parting <>r ground at base of telegraph iK>lf:« and craekingof ground el^ewbetv. 

14. Thc«|nlling and sphishing of li.juidr*. 

15. Tlie feelings, experiences, and testiM)i>ny of people. 

This (taper gives only tlie general ref^ult.'^ of all the data, the more important facts 
alone being tabulalivl. 

* Vahiablc nid wa.s r-vi-ivciI fnun P. C. KdwnnLs, A. I.. M'lti, and A. F. Taggart, ftndcnti of Stanford 
Univenity. 
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DAM AUKS. 

Till' i ff, I Is npnn brick and slnne hinldhuj-. — The rrpion or>v<>ml has only abuiit 
25 buiidiiigs of brick and stonr. in itnkst cjiM-ji, Ihc daiiiim*' iltnic to these structures 
«U far more severe than to thoiK! of wckmI. UsubIIv a eonsi(leral)l(' {tait of some of the; 
wall» cnunl>Iril aw;iy. while the rest were left staniliiit; with laii^c anil sniall ciin ks in 
them. The tojs! of walls Ix'low the roofs ifc*ually sullereil most, wliile lines of weakness 
in wAlbi, caused by the pn^tnce of wimlowR, arehfv, and other apertures, g»vo iroy to 
cracking niore readily than other jiiuis. A few brick buildiii'."^ wcrr lutnlly demolished, 
a« in the cum of the lung, brick, railroad warehouse at i^an Mateo. (See ]>lati> 08a.) 
The whole centnr of the picture to the right ami li'ft of the tower was occupies 1 by the 
building, nf wliirh only the foundation remains 

borne brick building, stoutly cont^tructinl or weilgcti in on busine^ blocks among 
slmctures that acted as common supports, withstood the earth<|uai<e wHI, altho some 
portion wa.s almost invariably daniaj:<'il. The triangular gable ends of 1>vi( k Imildiiigs 
rarely renuuned in place. The cracking in brick »tructures sehlom past thru the brick 
themseK'es, but usually took place along lini*8 of cementing. The ver>' few stone build* 
itigs in the vicinity of San Mateo were almost shaken t(» pieces. 

WofHlen \tuHdiiujK. — In general, woikIcu structures suffered nw.vh Ir-ss severely than 
iXum: of brick or stone, tho the slnM'k was felt just as heavily in liu iu and the damag(- 
to locxse articles was just its great. The buihlings least damaged were small wooden 
hoii^"i >. wlii' li were practically pnntf agaiii>t tlic ruitlii[iuikf\ 

t'onndntiom. — The effect of the eiu tiirpiakt" on foimdalious wjls of gi-eat importance, 
for the foundations were responsible for much of tho damage to upper parts of buildings. 
With reference to this point, the buildings h;ivc Ix. n divided intn ^' j:nMi|)s' — tho-'^e 
having foundations of wood, of concrete, or of brick. Wooden foundattoiii; are of various 
kinds, and the group mcludes all housfA resting directly on the ground, or on wooden 
sills or wiMxlcn undiTiiinninp. ( Vi n if tlir latter are sup])oitr i! fin brick pit is; i1 also 
includes all other buiUliiig;:^ not liaviug foundations of itarii umterialii, »uch as concrete, 
brick, or stone. 

The foundations were examin«il for evidences of movements in various directions, 
and for the pur^xxse of learning the relative amounts of cracking to which each was sub* 
jcctctl. The accompanying table gives the results: 



Sumfter ofkniuet aeamintd, with numUter o/Aowet moved, and nundter of/oundtdioiu erudmd. 
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Tlie total nutnb( T tif !tou.-*«>s falling iiit4i these grou|xs is 842. Of these 2.'{ |mt cent 
moved on their foundations. In most cas*-*! the movement wan not so great as< to neces- 
mtate the returning of the house to its orip^nal position, but this had often to bo drae, 
since many hou.»i«'s \M rr iniili'ii d iiii>(.ihilc. The di-f iiU' i' moved variri! frf)m less than 
0^ inch to several iiu lics, ami ui ca-ses of sjx-cial ."H-verity houses wt>rc thrown a foot or 
more off their unilerpinnin^ or foundations. Those on wooden foundations moved 
the least ^ 17 per cent in a total of 387 such houses. There were 225 houses on concfrte 
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foundatiuiiP ami 230 on foundations of brick, anil in cafli cil-o 20 ji<T mil iiu>vih|. Out 
uf the total of 455 coucrotu aod biick fouudatioiu, 32 per cunt were cracked, as follows: 
23 per cent of the concrete foundations were cracked, while 41 per cent of the brick 
founilations were cr!icke<l. Nor does this proportion fully rcprestnt the facts, for it 
was only iu rare cases that the cracking of the concrete waa of much iniportance; while, 
<m Uie other hand, the damago to the bricic foundations waa often sufficioit to endangwr 
thestability of the hou^ie. The wotMlcn fuuiidatiooa were rarely damagitl. In cases where 
houses hail eiipeeially heavy founilations, the damage was noticeably slighter. Heavy 
concrete fiiuadulions reuiU-rwl sUiieLurtsi almost inununu to the sluK-k. Not many 
heavy concrete bridges, for instance, were harnicil. In a store that rests on the massive 
concrete fiiiindaii a of a bridge crii^-ing the creek iu San Mateo, absolutely nothing 
was dibtuibed, allitu the building overhung the creek about 7 feet. None of the many 
loose articles on the shelvfa fell, ami a hi^ top-hciivy machine stood (>erfcctly. 

The falling of brick clmnneys suggests xhf p<i--ible inflnt ncr of the founilation? upon 
these structures. Of all the chiniuays on houM.ti having wood foundations, Ul per cent 
fell ; of those on houses with concrete foundations, 81 per cimt fdl ; of those on houses 
with brick ftiuiidar>ons, per f' nt ft-ll. A truer relation is piv n by fakin*: mcroly 
those ou the ilat laud at San Mateo and liudwood City, where the caises are ^strictly com- 
parable. Of these the proportions in the sanie order are {^3 per cent, 9S per cent, aod 
% ix;r cent. The disitdvtuitage of brick foundations is further attested by the pieaier 
damage to plaster in houses built ou them. 

Briek dumnegs. — In the region studied, the tops of 88 per cent of aU the brick ddm^ 
fuqnfdlat the time of the eurthquake. 'Hiis proportion is for the whole region. The 
varying proportions in the different localities aix' shuwn in the following table: 



TabtM ahmting Ike number o/ briek ekimMi/t exmniiud, wilk per tent wkiAfiU, frvm Knme em 
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Besides the falling of the tops, a large pni|»«jrtioa of the chimneys that suffered this 
loss, as well as a gn at many thai did not, were injured or cracked at the base or some- 
where within the liousc. lOeotii mi a!l\ . tl i i! image below the roof is the most serious, 
!Ls il iii (lidicull to rc-nicdy and is a mciia* € U> ilii: safi ty of the building. Home cluiiuieys 
crunibled away eiitin ly. This happened most freijuently to those; built on the outigJe 
of the housf, ill ulijrii iM-c tlii'V itsiially T 11 a\r,iy from tlu: Iuhim-, ilMin^ liftii- harm. 
This may bt" coiisidereif a point m favor of exterior flues, inxxmueli as the wreckage to 
houses due to the chimneys falling through the roofs, as well as the difficulty of repairing 
ihleriur flues, is avoided. On tli'' nthrr !i!in.|. tin ini-;i| pm tc I exterior chimneys show 
a greater tcuduucy tu fall. .\sh-l>o\e.-i at the 1ku<i-s ot ( lumneyti weakuuixl them at 
thci«e part8, and made them more liable to injury. Only 12 |wr cent of the tope of the 
brick ehiiniu}s rcmainid stniuling, tlie rciL^itns for their standing l>eiii<: pi ticrnlly frumd 
in the construction uf liic chimneys tllcm^4elvcl». The \tsa of cement and lime imsteail 
of simply lime mortar, accounts for the standing of many, although the use of otunent 
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did not always insure their safety. Many that stood were found not to be built up from 
the ground, but to rest on shelves sotntnvliorc within the house. This method of build- 
ing secmcil to preserve the chiinnoy intact in the majority of ca^ts. A few ehinincys 
owe their preservation to their low, t$ulid »^trueture above the rouf; many did not fall 
because they were ircIl-brBiDod, either by being inckned in ft wooden cannff or a coating 
of cement, or I'V l^'ing held by iron nxb clninin 'l h\Ui tho brick. .\ strikint: example 
of the advantage of an iron rod as supjKirt was tiiat of a 2-8tory house in .^^an Mutra. 
This hoUBO had a brick foundation and a slender chimney 14 feet high, .supported by an 
iron rod. The chinuioy stood pcrfcrtly. 

A great many chinuieys that .>^loo<^i well above the roof were badly <lamaged at the 
base or within tbe house, and many were cracked abovo the rnof and shifted a »;hort 
distance horizontally. The u.so of ccninit in tlic tnortar sav<N| tli(> c-liinmcys in .sotne 
instances, but a roiimioii cfrcel of tin; .sliock on ehinmey.s so built w;us to eraek them 
somewhere aiiU make them fall in one piece. In this way soliti nia-ssis of givat weight 
were sometimes pitched on to lYmfs and other pai-t-^ of buildings, and ihv result was 
much f^f-:if( r daiuafxr tn the Ixnisc? than was causi'd by chinmey.s built with lime mortar. 
Chunneys laid with linu! mortar gcuci-ally brok« in many pieeca or fell as lo<j«e bricks. 
The use of cement below the roof was apparently helpful, as the chief danger to that 
part of tbe chimney is fnmi cracking rather than from fullinf^, and flu- reinent is inuch 
less apt to crack than the Ume. The usse uf Ume mortar above the roof is better, unless 
the dumney is to be boxed and braced. The oonstructbn of boxes around cbimmy 
tops, and till' bracing willi iron hhIs, arc (wo simiilf ;md efficient preventives to tbie 
fatting of chimneys of which comparatively few have made use. 

Chimneys other than bride. — Many of the small houses of San Mateo County use terra- 
cotta thin>bk>s or cbinuiey pots, in place of brick chimneys. Their efTicit m y against 
earthquakes is conclusively shown by the fact that a large proportion of them stood 
unhurt, even when built in several sections. From 90 to 95 per cent of th^ chimneys 
past through the earthquake witliout harm. Calvanized-iron pipes, and stove pipes 
used as chimneys, were likewise unhurt in most cas»'S. The fvw chimneys that were 
built entirely of concrete pnived to be much stronger than those of brick. 

Plasler. — In almost all housi s with phtstered walls, the plaster was cracked more or 
Ic*'^ M rir>ii<ly cr broken off in -l;ri l-. The plaster or -ttirco on the outside of lirMise:> 
was badly ibmagcil. lu the tuiijority of the houiie«i, some of tlio walls — u.siially not all — 
were seamed with small cracks which ran in every direction and frequently in lines 
(larallel with the latlis. In other cases the eravks were mde and the walls were in large 
part laid bare. 

The second taUe on page Sd? fivf* the statistics regarding the cracking of the plaster. 

The rir>t column includes the ea.-rs in wliich the j)lji.<t< r wjl« alini>.<t uiilnirt or only 
slightly cnu-ked. Most of the!4c buildings di«l not n^iuire repla-stering. The siroud 
and third groups inctufic tlic buildingts more seriously damaged. Replasti-ring was 
neccssarj' in I lie h cnnd and third groups. The pl:i.'~ter on the ceilings of houses \v:is 
much less ufTecfed than that on the side walls, and in the majority of ease* wa.s uiilujrt. 
In 2-Btory houses the ploi^ler vtaa ran^Iy daiimgcd as wvewly on the «e<'ond flfwtr as 
on the fii-st floor, and in wooden houses of three stories it was often ol^si rveil tliat the 
planter on the third floor was uninjured. This restriction of tin- damage to the ground 
floor may Ik' due to the breaking of the plaster by short, sliarp movements mar the 
ground, which were translated above into the swaying of the entire upper story. That 
die I lister did I!"' Ilk much on ceilings was proiinlily due t(» the fuel that the ceihngs 
(an<i the floors aiKivej were not subjected to .so umch .strain U^au-se they moved as one 
piece. Thick coating and varieties of hard phister seem to havo been less damaged. 
New plaster not yet dry was not affected in the few eaiies observed. 
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Dishcx, etc. 'i'hi'R' were few liuuMis in whidi ,<4Hiu'tiiinK diil not move or fall a notifi- 
able UL^tiiiKM', and yet frw in which cvcrythihK niovt'd or frll. Tln n; was liltlc regularity, 
even in the same house, in tlie amount of niov< iit of loose ol>jec I - I lututnorable 
instjiiicf - nf ~i i iiiiii};ly eiiprieious varinli-iit eould Ik- eitt d Tin- <"i; i In [uakt' re-tilt«'d 
ill severe liauiage to hii aka^h-s ami heavy iotv? of dislii-s and in ii -;i-l)i;u-. Api>iu\iii:atc 
figujvs tft to the amount of .sueh damage are given in the tahle on pa^e .'Um. In houses 
where only a few di.-he> fi ll thr d:iiti;i;ie wn--- considered sli);ht. Tfin>i !i>sin>^ alx)ut 
lialf of i\w bn-ttluibU's are sliown in the second culumii, wiU all of the more si-veru cum^ 
are placcc) in column 3. The pcrecntagra are at bc^t only approximate. In the valley 
aliout 40 jH-r rent of the houses l«>st slifjiitly, and 10 per cent ii< , t!n' !os.s in 
tliu rem&iuing 20 pur ct<nt being iuterntediatv. On the bilits 74 per cent uf the houiN» 
lost but little, ami even in other eauts the lo«t was not great. Many ilishes were saved 
by raiM'd lionlers on shelves on which they were standing;, it often hap|M-n(Hl that loose 
articles full from the lower shelves in pantries, etc., aiut txMuaiiie<i on the topmotit ones. 

Windmn*. — Tt is an intrratting fact that out of a total of thousandc* of windows in 
tlicarea < ii I l ) thi- iii\<'stijia(ion, only a few w<'re broken, l/'avinjj out of account 
the windows ol houses that wen- thrown down, the total number broken by the shaking 
or compression of the walls, or in other ways directly tlue to the s»hock, was pr«>bably 
not greater than 40. In several nurseries only a few panetc were l)n)k< ii in iiiany ^h\ss- 
cfnv rnl ho(4>oosi>s. The sam«' p neral fact holds true over the whole of the San Fran- 
ci.sco IVniusula, and in otlu-r regioiifi affccteil by the earthquake that were vit^iteil by 
the writer. The majority of the windows that were broken were in brick buOtlings. 
That the windows wen- snbjectol l(» givat stn"--t s is shown by the fact that many of 
those made of parb$ joined by lead bulgi^^t considembly, and many were thrown upward 
with suflSeient force to break their locks. In about 20 per cent of the cases where win- 
ilow8 were raisnl in this way {\w f^iv^ wju* broken. 

A resixiani type of Mructure. — The data cullected in thli> region ap^iear to stiow that 
a hnu^, to withstand an earthquake, sliould be constructed almut as follows: The build- 
iim slinuld Ik.' of wood, and a wooden sill sliould Ih' Imlleil to a ileep-laid concrete founda- 
lioii, the top of which should b«! but liule above the level of the ground. It should be 
ceiled with wooil within. Shelves for dbshcs should be rlos(<<l in with doors, or should 
at least have strips alonp the front edf;es. The chimneys should bc laid with cement 
mortar aiul ImixoI from a foot or two Ix low the r(H»f to the top, anrl the part« aljove 
the; roof sliouM be braced with iron ro<ls. The lower the structure the le^ strain it will 
be subjcctctl t<i. Sueh a liuildin); would be practically ]imof against earthquakes having 
an intensity Uriuw X of the Uu^<!U-Forei scale.' 

Tin: M.\\si:ii asd luUKiTmN i>v movi:\ii;xt. 

Kinds nf mwcmaii». — The shock of the earthquake wa»< heaN-y enough to cause almost 
evcr>'(hing to move somewhat, and heavy objcets were dispUiced aa often a:^ lighter ones. 
There were many cases* of inconsistency in the mo\enients, sueh as the dis)>lacenient 

of heavy articles like pianos and stoves, where frail cups or vases remained in place; 
or sudi ;is ihe difference in motion exhibited by articles stamling side by side. In 
many cas»*.s chimneyM were thrown a distance ()f ti, 10, 1."), and even 20 feet; a va** waa 
tlirown (i feel, jui nccn; !;,m 4 f<et, milk s feet. Hanging thin^ were act in motion, 
liijuidri were spilt, and itMise articles tipt over. 

Upward movements in many different places were attested by the fact tliat sliding 
wii!'l"\\> ivi 'e raised .several inches with su<h forc«' :us to bnak llie iron latches that 
held tliem down. Possibly the.se wiiulowis went jerked up by their weights, which 
would have been thrown down with forre hatl the howxw Ix^m subjected to sharp verti- 

■ Stvcl rniiiu's utul rceiifMrcr d > ont n ti' .''I ructuTitf «rv Jiliw of niunw oiniucntly well adapted to rcsiai 
earthquake shucks of high inlciisiljr. A. 0. L. 
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cal niovoincnts. In Princi; PotiiaJowski's Iiouso, which sluiuls un tllC hills at an alfitudo 
of alKiut '>(KI foot, a iiiiK; frnrii (In fuiilt-Iiin . alt tin' \viii<lo\vs — nwr .'{() in nuniU'r — 
wore so raL*t!<J. It is Ik-Ucvo*! that all trf tiic witiilows iu lhi.s (■!i.<4' wen- of the kind that 
arc lialanced by weightfl hanging within tlie frame. In niany pbcon on low land the eanic 
tliint: rwfnrrcd. fn rmc fM<c n Imhy'-: r-nt iinti[n'f| up nn-l (tnwii. Iin-akiiij; it.s caslors. 

Bodies freciiiently a.s.siiine<l positloius .such a.s would Imvo Ix-en iiuj^arlwl by twi^tiug 
movements. This wan true in the case of many houses, turret?), article8 of furniture, 
Iiatii,'iii^' tiiir-. atbl rliitriin x >, 'i'lu' a|i[ian iil fuisls wen- Ixitli in the positive and tho 
uegattvo din-ction, and vurieil from a few ile^;i\v.s to IM) dcgnts*. in the opinion of 
the writer, nwh pofdtions were the result of a complication of movements rather than of 
a twisting!; motion. The twisted iio^itlon of funnture wji.< often jiseribable to the rolling 
of thfi eii-stors. Dishi-s, vases, etc., could eagiily change their orii-ntalion, esp<rially 
if tliey were' tipt up. as was freiinently done. But the majority of artieK-s were causiHl 
to shift their [)osition horizontally, in one or more direet lines. A]ai;gC nunilxT of houses 
slid on their foundations, dishes and books slid off tlieir shelves, and but few things 
failed to change jiositiun. 

Movement of hotuen. — One of the principal objects of this investigation was to find 
out in what dinrtion hou.>"'- nnivi il on iln-ir foundations. Dntn were f,'nf In n' ) cnnci m- 
ing 842 wood, concrutc, and t)ri('k foundations iu regard to which it could lie learned 
whether or not movement of the superstructure had taken phiee. Of this number 190» 
or 23 per ( ciil, ^:ivi rl nv ( \ idencc; of nu)vement. In each en>'' Ihf flin i tiuii and dis- 
tance were tubulati'd. The directions arc given in the followiug tablu. The distuuces 
are given in the first table on page 365. 



TMe «ftMBffif dirtttian tf movemaO* •/ kmue* «it their finrndaHmu (pML tiitiMter of oftMriMtf toiM, 190). 
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M >v(hI fitlKT .SW. Ml' N K.. >» ill Im>iI) ilinwtjoiu), 31 per cent of total; jnowd cither NW. orSE., or tn 

both liirt'clion.H, 27 |m.t roiil of toial. 



The majority of houses that shiftetl moved suuthwe.<t and nortliwest, or eoml)inaiion.s 
of these directions. The wrs<t niovcmcnls tabulated in practically every case were a 
combination of riiovniii nl of the house over th** i lixr ^ f the f( umlalion to the nnrthwest 
and soutltwit«t et|ual ilisiuiices, so that the ctTcct was the same us fruiu a tiingle move- 
ment west. It was not known whether there had bct^n a «nngle shift west, or two at 
rinht angles southwrst and iKHthwest. The niitli ir inclines to the belief that there 
were two main movement.'* causing hou-sc^ to shift .soutliwest and northwest, rather than 
one in an ei»t and west line, inasmuch as so miuiy of the movi^nents were niinply .south- 
west nr imrlliwist, or not directly west. TIk- movements laU ilaiid in the southwest 
and oortltwcst column arc those cases in which both utovciiteiii^ ufTeeted tho house, one 
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prcilominahTifr nv<>r {ho rithcr. Grouping U)gi'tfii r nK)Vciii(>tit<! rrfonti il north- 
west aiid southwest and west, it is shown timt (iJi./i \H'r cent of all the hoitscs uioviug 
shifted in these directions. The seooDd group of the talile includes all movement in 
dircctiona opjKjsitc to thovo of group 1 — that is northoast, cjL-^t, nn<\ •-nut l,ca«t. These 
niakc up lU pur cent luoru ul the total. In the third group aru iucludeil ail thueo moving 
back and forth in the directions of groups 1 and 2, or partly in one main direction and 
partly opposite to the oflu r innin (hreetion. 'I'ln ciMniiriz" '} per cent. If, 'Inn, as 
tlte writer guppoeca, the west aud ca«t Uirvctiuiui nwy bu cHmiimtcd by being iic|>urated 
into their components, there will be 98.5 per cent of the total number that moved north* 
west, southwest, northeast, and southesisl. 

Movement qf chimneifs. — The great majority of chiuuicys in the region under lUscus- 
sion are of brick. They arc of many dilTcrent Bbnix^ and s'ho.t, in (lifTcrent positions 
on tlie riH)fs, of varioiw materials, aiul are affected by stru<'tii:;il \ :iriution« and by age. 
They could not Ix* expected to show jK-rfect consfteiicy in (lie diretrlion of fall, hut 
statistics wen; gathered in order to find out the tendency of the majority ami their \alue 
as indicators of direction and int<'nsity. 

In the follow ill*,' table thr brick rhinineyB ^ronp^il acrfinlinp fn whether they 
fell in tlic diixclion of the slo|)e of tlie nxif on which tiiey siikhI, ohlKiuely, or at riglit 
angles to this; directly opposite to this, up the roof; or according to whether they 
jumjwd. Those not falling furrn utinTher group, of which n frw sliiffcd horizontally. 
The majority of streets on wiiich the houses enumerated in this paper are situated, rmi 
in northwest and southeart, and southwest and northeast directions, so that the dopes 
of roofs are generally in those directions. More sIoim* northwest and f;inilln ;i.=?t than 
southwest aud northeast. These directions of roof-«lope make themselves apparent in 
the tftUe, inasmudi as the slope of the roof exerts a marioid etmtrol over the dveetion in 
wldeh a ehimney falls. 



rhimnf yt whirh Ml rfnim itw C'hituiiryi «lii<'ti (rll in a ilirrriiKii <>l,lii|ur «r »pp>iniic to thn 
rtiuf, with Liu ruu(.«li.pr. | rui>f-ii|ii|M>. ma\i Ou«v #bU(iiic vf j B miMUK, 



Dinwi- 


Nwn« 


tiua. 


brr 

ML 


NW. 


nr. 


SW. 


U'l 


NR. 




SK. 
NSW 


i:u 


\V N W . 


1 


vvsw. 




ssw. 


• ,• 1 


.SSK. 

i:si:. 




INK 


1 


W. 


s 


E. 


7 


S. 


A ; 


S, 


tt 


ToMi 


•MO 



L Nuinb«T 
diractkjiu. ubliqtMy 



31 

0..'j 



0.-.'5 



S >iillii.r-i-n.>rll.>-!i*.t. 4" p.ct. 
\i>rlliwc»4 .^mDivaitt, .Vi |».ct. 



fnllitijc Niiititjn- 
appt*fi)t«' juuipvtl. 



H 

!.'> 
I» 
U 
1.'. 
l.> 

n 
i;i 

Id 

M 

•-•i 

10 



• on prr rmi <>r M ihiii Ml. 

• '-'J per "•fiir of tilt rh.'»t f.ll, 
> 3 prt iKiii >.f .ill ilini (.'ll. 

« 3 Un feul u( all Ilini It-ll, 

< 7 PB cvBt of mil tbM dU ODt I 



<3I 



NumbfT 



.rllur!-.-! 
iitK«v>f II.' 



Hill a>1 



.'•i 
•'."i 
111 
l.'i 
>i 
i:i 

III 
u 
IL> 
23 
J.I 

9 

23 

270 



10 P H. 
p < l. 



IWfVBt by 



Total movriMiit ID all 
Llirrctinciii, 



III 
II) 



1 1 

• I 

4 I 



13 



Tc^lal liuio- 
b«v (h)niti4.>p 



302 
IA2 

l.'V^ 

l« 

II 
1.' 

10 

1) 
U 
1» 
19 
14 
90 



Prr lynt 
m.iv|.<l liy 

(Urrrtiuu*. 



IK l'* 
I.'. ' 
lU I 



11 • 



I N..ri liwt..ii -wiurlira-Hf , 4.1 1>. ct. 
I S«Hitliwr3*1-ii(.ft}ki'«.t :l3p. rl- 



l*,-ll ill ktHiiNh ihrrM-ltiiii. 

t'liv.il awiiv .imi (,-|l jii il(,ul>tful ilicrclkxM 



^21 
loi 



TiM«l Ml . . . . 

StiillMl 

Scuwl witbnul fonini 



V 
lis 

torn 



Digitized by Google 



DIKBCTIONS OF VIBEATORY MOVEMENT. 



361 



Tt will hr sfrn from the precoiUng \;\h]c that mil of a total of 022 lirick-cliimticys fhat 
fell, 00 per ccut went down tlic roof, while only 3 per cent fell in the opposite direction; 
22 per cent fell oMiqucly, aiul 3 per cent with a leap apparently regardless of the roof. 
'Hie prfdoniinanee of the northwest and southwest direction.s, however, does not seem 
to be wboliy due to bbe roof-dope. The table shows that in each division the north- 
west-BOutheaBt and n<Mtheast-floiithwe8t directions of movement are in the majority, 
even the the chimneys have fallen in a direction contrary to the slope of the roof. 
The evidence here is not of the Ixist, but there certainly seems to l)e a tendency toward 
motion in the same direct i«)ns jis those dominant in the cxisc of the houses thenm'lvcs. 
It may be suppo^^d that chimneys fell in those dur<-ction.s owing to the movement of the 
house, but the inajorify nf rhiniiii y-; falliiij? came from houses that were not ilisInrnfH. 

The evidence of the ciiinmcys failing obUquely, up the roof, .shifting, and jumping 
was the best, since they moved without reganl or in oppontion to stnietural mlluenee. 
Aninnjr fhr^p m:\rh thr> lnrrrf-( nninlKT of irHiViTiiorit-^ in nny t\v<» ilitcctii >iis" worn north- 
west and southwest, an<l the ne.\t largest number just opposite. The northwest-south- 
east and southwest-northeast movements, then, were in the majority, making a total 
of 41 p<'r ( Tilt, while a majority of tha«e remaining moved in directi«)as iyil) riiH'<lIntc. 

Movement o/ dialm, book», etc. — Such loose articltsi as booics, dL^hes, bric-^-brac, 
and lamps are, as a rule, free to fall or slide as they will, but in this n^glon, esiK^ially 
in the town of San Mafoo, the shelvi^s on which many of them >t(i<id faced northwest, 
southwest, northeast, and southeast. The possible directions fur failing in such cai^cs 
wera limited and this detracts somewhat From the vahie of the figun^s in the tabic. 



Table ah^ni'inrj perrrrUage of «iiVt£iwfks in which dishes m'yrrd. 
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8W. to NE., 47 per cent; NW. to 8E., 42 per cent. 



Of objeots overthrown, 89 per cent fell in one of these four directions. Tho many of 
the movements were dcterminc<l solely by the diretrtion in which the shelves facrrl, still 
the small number of movemeuts iu intermetliate directions favors the idea that north- 
west and southwest and o[if>osite movements predominate, for many of the ca.ses recorded 
were of art idea free to fall in anv way wliatsoever, an<l others were of articles that slid 
some distance along alielves witliout falling off. The east aud west movements were 
more important tiian those north and south, diowinf; a tendency in that way. 

As to the ca.ses in which <lishes renuiined in {)0.«i(inn without njijin riable shift on 
shelve facing in the four maiu directions of movement, the southwest-facing shelves 
were most of them left empty, and there was a much greater number of casea in which 
dishes remained Stationary when it seemed natural for them to fall northwest, northeast, 
or southeast. 

The ease fif a town library is csjH rinlly woi thy of mention: of hooks facing southeast, 
none fell; of thost; facing n»)rthwest, a few fell; of those facing southwest, all fell. 

MovemaU of fumilure, t(c. — Thc.«e data include facts concerning the direction of 
movement of pianos, stoves, tables, bookcases, be<ls, bureana, counters, cases, mantel- 
pieces, safes, deposits of merchandise, and the like. These wera generally free to move 
in all or most directions. The way in which tin' furniture was move<l was Icamwl at 
every house, and the results tabulated by rcganling every direction of movement in 
any one houst as a unit. Each unit, or case <^ movement, therefore, UBually reprcaents 
several individual movements. 
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Tiibla fitting data in rnjard to (ht moving «/ fwmUun. 



DirMlram, 


1 

I'frmil iiicr 
trf ru». « iij wliii'lk 

furailurv, rxt , 


Nun»lH»r t»r rii.«^'» 
ill which ArtM-l)n, 
9-aeh uj) piMiK*". 
alovfe. •t«L, 
Bttnrnl. 


[ »lf »■! 1 Hill*. 


I'lTf^'lltJUC'' 

of III »hii h 
(until urr, rt«„ 
mnnMl. 


NumlirT *'f ritw « 
nunrnl. 


N\V. 


10 


14 


RSK. 


2 




SW. 


M 


U 


ESK 


o.:t 




NK. 


IS 


4 


!-;nk. 


0 :< 




SK 


11 


<i 


NNE. 


u.:i 




NNW 


1 :t 




\V. 


fi 


'i 


WWV. 


1 :« 


'1 


E. 


3 


•> 


i WSW. 


I'd 




N. 


2 


• » 








& 


3 


5 



Here again tin' iiiovciiiciits in luirtliu c-t, -uutlirast , siiudr.vc.-t , aii^l imrllimst rjircr- 
tions fw outiiumlK-ml all ollim. Tlu- lutjU movi'imiit.-* in thrsr ilin-etiousj is 71* per 
coat. There were many cshrs of niovcmentti in diivctioiui slightly oblique to thc«e, but 
toiiiiing the samr way, whicli. if iiK lu lcd, wouhl hwtII 1Im> Intnl. The soiithwcjit direc- 
tiou was much moru frcqucut thou the uurthwi-xt , uiul the niovemeuts along southwcsitr 
noTtheast lines wcn> tnneh in exc«« of th<»ic at r\fih\ unglc«. The vcf^ and east shiftinf^ 
were more fmiiiciit than th(x>ie to the north ami south. The pieces of furniture moveil 
in various ways, tipping over, slitiing, and jumping. 'J'he in()v«>nients were often Uick 
and forth. There is an apparently authentic east* of a cliiija clustst tipping to the north- 
west, resting at an angle of about af^aiosi an obttracUoU, and tip|)ing back 
to its original jKKsition. The nuinlx'r of heavy [lianos, .^tovc--, and "afes whieh were 
moved is given in the preeeding table. Sixty-six i>er cent of tlieni were inovwl north- 
WMt and southeast and ."oiithwest and nortliesMt. The evidence is especially gooil in 
such ca.He» as th* -lidiiig of cash registers and scales on snioolh eounb-rs, wliifh in several 
iiiblaucesi went northwest, southwest, and Ktutheaist. The oraanieutal top of a soda 
founts, balanced and free to fall any way, fell toward the southwest. 

/r.r/v"r?"r?irr.s and lexliniony uf /<ro/)/t'. -- An eartluiii:iki mines and goi s -<» ^mldenly 
and unexpectedly, and there aire tiu uiaiiy things to think atiout. even when one \& able 
to rormukite any thouirhtfl whatever, that the dcscriiition l)y (Mople of the manner in 
which they felt tlir sIhk k i-; apt to be o!ily frngmenlal at best. It is (he almost universal 
testimony in the .Suji Muteu region that the hn«t nhock was followed by a lull, and that 
this was followed by a renewal of the motion in a ({iff emit dirrrtion. Many mtate that 
the shock following the moiiu'tit.uy lull was the hcavu r i f the two. .\s to which of 
th« two movementa along linet« uorthwc-st-southeasl uu<l soul h\\i>st -northeast came 
firat, little evidence has been forthenming. Per»on» who agrml in regard to there being 
two SUCCtshIvc directions of vibration difiTeml a« to which preceded. There were two 
eases of the s{)iHing of litpiids imticeil by |iersoiis. nn<l in both the stalemcnt was made 
that the li(|uid splasht toward the northwest at the first .•'hock. In one of the.><e cases 
the northwest >iilash was followed by one toward the southejist. A huly who was awake 
when the .shock came said that things un the s<(Uthe!i.>-t sid< of tlic room betran fulling 
fii-st. A jeweler dcdaiX'd that \w \\a.s satLsliiil, from the movement of his pendulums, 
that the main shock wa» muthwcMt and northoaM. Two ppo|)lc were thrown out of bed 
in the .same hous«>, one of them being thrown nnrfheji.'^t, the <tther .<(Uithwcst. One of 
tliu!^, after getting up, wtu$ thrown »outlieii>t from a standing {Mssition. 

iSpbuftin^ of fft7ui<fo. — A form of evidence that could not be influenced by artificial 
|K»sition of any kind is tl al of Wv ^plju^hiiig of li<|ui<ls. It is, however. cNiilrni c that 
i» dithcult to get at, paitly Ix-eausi- tlu- signs of direction are m transient, auil partly 
because even when they remain long enough to be seen, they arc apt to be either care* 
K'.ssly or not at all oliservetl. The cases of spilling that were considered trust\Mirthy 
and were rccordvil point to movcnieut« northwct^-southcast and soutbwc^norlhcast. 
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TMt thawing direetiom in wAkA /ifutf* fill. 
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In 2U per ceut of the cases tlie liquid spilt northwest; in 20 per cent southwest; and 
in 3 per cent in hoOi dirc«tionfl, maidng a total in these two ways of 43 per cent. Four- 
teen per cent s|iill nr>rthf.n*'t, and 31 prr rmt norlliwi'st-siinllira.-t ainl .-■outliwcst- 
northeast, in cuiubiuatiou. ThiD makes a total of US per cent in which spilling took 
place along the same Knes in which movement in alt previons caws predominated. The 
rest of the ca!<es of li(|iiid.s spilling tendtfl the same way, none having pone north or f<outh. 
The wat«'r in a reservoir was ol)»cr\'cil by one man at the tinic of the shock. He said 
the water seeincHl to move in waves toward the northea.<'t, and that it spla-sht high 
on the northeast .«ide of the reservoir. Others dcelared that waters were calimd by 
the quake. Tanks of water were roiH-ateilly either wholly (»r partly einptie<l by the 
spla.shiiig of the t ontent.". One lady .«tate>i tlial her goldfish were thrown out of a little 
pod with the water, toward the eju^t-northejust ami west -northwest. 

MtirenfrnI of rariouff other ^im/o. Tliis [laraL'tai li iiirhides all important items of 
evidence tfiat liave not found a place in previou.M .se<-tions. It covers ettses of falling, 
leaping, and eliding of towers, tanks, porches, pillars, underpinnings, gatc-past4<, arehcs, 
r«Kifs. nml tlie |nilling u|«irt of walls and partitions, hr'ii.lcs the moviniir'nt of ninny 
smaller articles. The evidence in most of these case» is espwially good, i'or instance, 
a heavy marl>le dab on a eount'or slid lengthwise toward the northwest. A derrick 
which wa< leatiiTtf: northea-st wiu< throwTi tnward t!i-' southwest. Tlie rullnwiii^ are Ihe 
percentages in over 5U such casie-s: sout Invest, per ci«it; northwest, 24 {ht cent; 
southeast, 17 per cent; northeast, 1 1 per ecnt; a total of 87 per cent for these 4 direc- 
tions, while the other 1 dins-tions, north, south, ea«t, and west, total oidy l.S |K'r cent 
of the movements. This 18 more evidence tending to the same conclusion as before; 
namidy, that the southwest and northwest movements, and their opjNisite directions, 
far OutnumlNT all othci-s. In general, things that are thrown or that fall or .slide freely 
furnish the In-st criteria for judgment as to the direction. The above list is larg»*ly mmie 
up of data of this kind, The ca-ses of pulling apart of walls included arc very few, for 
in the majorit y of int^tances in which parting of walla occurs the action ia dependent 
on t«H> TTiany other factors. 

I'mhvtiiutnee of noiihivaU and southwest movements. — It has bc>tu shown that the 
movements northwest tind southwest, and thoiw opposite, greatly exceed in number 
thry<p in all other directions; and there is no (|ue.stion as U> the pmlotiiinance of the 
first two over those upptusite to them in almoKt every case. It i*> clearest in the move- 
ment GO foundationa and the splashing of liquids. Evidence in regard to rdative amounts 
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of movement in the first-raeDtioncd diroctions and in those opposite aeems to be best 
m the case of foundations, sinee loose articles may often have been thrown in the diree- 

lion of an carthquako thrust, while limises movi-^l oi)pa.Hite to it. The supposition is 
that hnuw^s usually sliiftfd opposite to tlu; tlirust. Furthoriiiore, it must Ix; borne in 
mind that the eont^^'utis of a building may be influpQCod by the movcnient of the building, 
father timn by the direct earthquake thrust itsdf, and Uius give results pointing in the 
Opi^xsitc direction. 

Cauae of Khifliitt/. — From the faict that northwest and Miuthwtst displacemoutb were 
of moat frequent occurrence, it teems likely that the main earthquake movements were 

80uth(>:u<t and northeiu»t. 

The fault which m U'licvcd to have cauwd the earthquake run.s in a dirrcti<in about 
N. 40* W., and passes within 3 miles of San Mateo. It will be noted that the dominant 

diroftifins nf iiH>\ i rni ri1 wrrr ]iaralli'l :ini! at ri;:lif ari'ilcs to llie fuult-Hne. 

Evidence appear.^ to show tliat in any one (.Urcction there was a succession of thrusts. 
In one instance, a bureau was jerked by successive small movements a distance of 6 feet 
towanl the northwest. The course of such moving ((bji rts laii dfti n be ti:i< ('(| by the 
marks left in dust. 8ouie objcctjs that were moved had returned to their original posi- 
tion when the end of the shock came. 

Relative intetu'<ity of the main mnvcmenL — Considering only the northca.st-southwest 
directions and thone at right angles to them, wo find that of all the houses tliat moved 
on their foundations, 31 per cent shiftctl southwest and northeast, and 27 jx^r ct?nt north- 
west and .southeast. (See table on j)age 359.) 

Of the chiiiinf'v.'^ that fell ohliqucly or upward with reference to tin; slup' of tlie roof 
or that juiu|)C(l or sliifk>ti, which gave the most trustworthy evidence in cufiiti of falling 
chimnej^, 22 ]M-r cent move<l southwest and northea-st, and 19 per cent northwest and 
southeast. The fi^^ures for all the chimneys jrive the pretlorninanpe to movements in 
the northwe&i; and .southeast directionti, but this fact is not siginticant, since the majority 
of roofe doped in thoee directions. 

Anion;!; the cases of liquids spilt, the 5;onthwt*st-northea.st niovenjent was greatly 
in excess of tliat northwest and suuthc^kit, 51 [jcr cent of the tot-ai spilling in the foruter 
ways, and 34 per cent in the latter. 

In ailditiou to the evidetiee of the figures in otlier tables, that given in the table on 
page 331 may be cited. Forty-.seveu per cent of the dishes and t>imilar articles went 
southwest and northeast, while 42 per cent went northwest and southeast. The same 
faet i^indieattnl by the dishes th.il fuetd in thise directions and did not fall. Fifty- 
eight per cent of the casi-s in wliich dishes rcuiaineil standing on the shelves, when 
they were at liberty to fall in one or more of these ways, were cases in which they 
failed to fall northwest or southejist. .\eeording to the tul>le on page ."{02, in 4'.) {x^r cent 
of the e:ux4'S of furniture movement the direction taken wjis either southwest or north- 
ea.st, or both; where:i.s it was northwest or st»utlieast in only 30 per cunt of such 
cases. 

The following table enumerates tlie ca < - in which houses niovml a ilistanee of more 
than 0.25 inch on their foimdations; in other wortls, the worst cases of the kind. It 
gives the sum of the distances movMl in each direction. 

Ainnni; the most serious shifts, tho-c to the sot'llr.vc-^t prnlomina^' -lightly in nuiiilnT 
and distance over the uorthwe-st ones, but owing to the excess of southeast movements 
over those to the northcAHt the percentages for the combined opposite movements are 
jii-f the same — 37 |x r cent in each case. Xumer* hou- -liiftrd Iwth southwc-st 
and northwest, but diflfereoit dislauct-s each way. In exactly ludf of the cm» the move- 
ment southwest was greater, an<l m the other half that of the northwest movement wsa 
in excess, wlule the average distance moved either way was the same. 
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NmiAer ^eatu in vkiek houM moved meaturobU dMmuea ok their famialiam {a 
difftnmt dirtetioHt, mdaterage distanre moved. 



Uiractiaa. 



NW. 


:u 


8W. 


■.iO 


W. 


14 


NK. 


U 


SK. 


14 


E. 


9 


K. 




S. 




■foUll . . 





-J—— 



I. It) ] 
11).^ 
I .3«i ) 



Total uovnl anti . 
pcranilMrliy 
dlNctioB. Average <Intmuc« 

awvcd UaclMf). 



cj total. 



1.91 ) 
1.291 
1.22) 
2.871 

.80 l" 



1.24 



84 



•JO 



•J4 



1.15 

1.39 
l.«0 



SouUnrcst-Dorthewt, 4Ss37 p. ct. of total; iiorthwart<«oatlH!flst, 4Ss37 p. et. of total. 
TbB entile niiBiber moved ia lint thm and appoute diiectuma una 113, or 98 p. et. «f totaL 

INTBNSmiM. 

The hfNises covered by this stiuly niny be f^ouixxl in three divisions^ accoFdhig to 

locality : thowe on the hills at Burlinganic ami Saii Mateo heights ; thow; at llelinont, 
Honacstoafl, antl San Carlos, which arc partly on the level valley land and jmrtly on the 
low bills; and those at San Mateo and Itedwood City, on the valley -floor. The data 
indicate strongly that the intensity of the ^hock WM les.s on the liills limn on the flat, 
in s]»itf nf the fact that tlio li n^rs on the hills were nearer the fault-line In fact, several 
houi^es on the rock-foiimd hills very near the earthquake fracture did not give evidence 
of any greater intensity than those at San Mateo. 

The Buri-Buri Ridge, jus tlic liills are called, ia composed of an old iind very much 
compacted st^'ies of Rcdinieutary rocks, Randbtone, shale and jasper, and of scrpeotines. 
Moreover, th^ are not deeply covered with soil, bo that they form a Btroog foundation 
for tlic housea. 

The percetttage of houses that moved on their foundations on the Iiills was 6 per cent; 
and at Behnont, etc., 3 per cent moved, as against 27 per cent at San Mateo and Bed^ 

wood City. This is shown in the table on i>agc 35i). Among the very few houses that 
shifted on the hills an«i in th<^ Hehnont region, only 4 or 5 moved an appre<;iable die- 
tance, while in a majority of cases in the valley the movement was considerable. 

From the figures given in the table on p. ;J56 it appears that of the chimneys, 73 jx* 
cent fell on the hill.s, SS per cent in the intrrnieilinte settlements, and 92 |i< r ecnt in the 
valley. ITie intensity of the shock, as shown by the aiiiouutji of falling of di&hcs and 
cracking of plaster, was greater in the flat oounl^'. The following table gives the per- 
ppnta^f! in these cases. Of course the clas-'^ification of the damage is very arbitrary 
and the hgurcs at be:$t are but indicative. Of ctmea recorded in wliich furniture failed 
to move appreciably in houses, 90 per cent were on the luUs. 

Degrees o/ damage to platttr and hautdkM mtidtt im Aid* and Ima land*. 
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The t< stimnny is grnxl in all ca.sc» that stnicturcH on the hills f^ufTrml liv=s ?i(>vrn>!y 
frum the tiarthtjuake than thi)s<.' 00 the plain. If a liirgu aiuuuut of similar data coiiUi 
bo coUcctcMl on the low, alluvial, often mftKby, flat land bordering the bay, it would 
prf>1);i1)I\ Kr >lu>\vn that the movnni iit i]\vrr was still more intciiM-. H(his<>s, howfviT, 
are nut fro<|ui-ut there. In low Ixitt out-laud there were iudicatiuut$ of great intensity, 
and cspeeUUy in tbe ease of fsround artllleially fUlnl in. A good example was f^ven by the 
eloctrie railroa^l track a few miles north nf S;»n Mutco, shown in jilatc HTf , i>. It was 
built over the low laud on a heavy, but luocse, euibauknient of (>arlh aud .stuue. At one 
place this roadbed was shaken apart between the rails, ami a crack from 1 t-o 2 feet 
wide and cxIcndinK ih>wn many f^^^•t, nearly if not i|uitc to tin- U-vcl of the valley, was 
formed in it fur a ilistancc of over 1,000 feet. It ran uorthwcxt and southeast, parallel 
with tlio mail, and thruout that stretch not one of the hcav>' steel raib was left unbent. 
One 3()-foot rail that wjis e\amin<>d ha<l been U iit 2 feet horizontally and 10 inches ver- 
tically. Such wreckhip of railroad irm-ks iH-curred wlu ri ver the underlyuiR founda- 
tion was Umkxc. but the stret<.-hes of track on solid ground were not affected. The 
low, mu<ldy laiu I along San FraneidCQ Bay, eaat of San Mateo, waa seamed with oaekiB 
by the earthquake. 



The frillowiiic; are lln- main conclu.sions arrived at in the mnrsc of the work: 

1. It is evident that uuicb of the damage to huu^^es, as well as to their contents, could 
be avoided by judicious coostructioo. The disadvantages tit certain classes of stnictitre 
»houM be ni'know1edpe<l, and search ma<le for more succe^ssful styles. Houses prac- 
tically eartluiuake-pruuf can be built easily aiiil cheaply. 

2. The dominant directions taken by movbg bodies during the course of the esrth- 
<iuake shock wcic ^luthwest auti northwest, with movement.s northeast an<l southeast 
inly second iu numbur. There appear to have been felt in thi^ region two main thrusts 
or sets of movements that emanated from the fault-line in southeast and northeast 
directions. 

3. The shock wa." I( lua\'il\ felt on the hills than on thf> Imel land. Tlie lower 
slopes were affected in an inlermtiliatc degree. The difference in tlie two extremes was 
prd»bly almioat as much aa one dcpee of intenaity In an earthquake table of 10 units. 



OONCLUSIOV, 
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DIRECIIOIIS IS THE TOMAIBS-BOLHTAS DISTRICT. 



r 



Br 0. K. OlLBKHT. 



Thf g:rrftfrr riimilKT of nty note.-' a.s to (liivotkm of inuti.m pertain to the shifting 
of houscH whicli left their fouiululioib^. Most of the liouses in this ili^itricl which were 
thus shifted stood on light, vertical, wooden piers or |iro|w, and fdl from their props 
in shiflinj:, The (liri-ctii)ii of f.-illin;: wris sfi fn-i |ui-ntly (Invnliill as to shnw that the. 
elupc of the ip'ounil was au ini(>ortuiit factor, and this fact leads lue to give httlc weij^ht 
to data of thi« character. There were, however, a few houMW which, resting ii|H)n flat, 
unyieidin}! fovimhitions, were shifte<l horizontally u|M)n thise, and their evidenee is of 
greater value. 1 think also t hat some weight should be i^ven to the dominant direction 
in whwh houses of a ^i-oup wore thrown from their supports. 

Other data its to *Hreetion arc found in the falling of men and animals, and thejje 
seem to me of value wherever a dominant direction affecte<l a proup of individuals. 
The direction of fall of a .single individual might rea<lily Ik' conditioned by muscular 
reactions, and thus give little eviiii lu i as to the ilirection of the strongest tremor. 

I an> led to <|uestion evidenee from the .vhifting of furnifiire and the throwiiitr down 
of objects on shelves, becauiic in every instance the diivction of vibration of a building 
appeared to be controlled partly by its structure. In view of these considerations, 
I regard th<> greater number of my observations cm direction as of little ngnificanoB, 
aoil do not report them. 

The clearest data as to direction are at Inverness. While there was much variety 
in the ilirection of motion of hou.^es at that locality, it was (piite clear that the dominant 
direction was westward. This also was the direction towanl which 4 out of 5 water- 
tanlcs were shifted, and it tiie direetkm toward which the mud on the bottom of 
Tomales Bay was movent. The loeafity is witlun leas than 1 mile of the fault-tiace and 
is on the southwest side. 

At Point Reyes Htation, situated 0.25 mile northeast of the fanlt-trace, the dominant 
direction of shifting was southward, and an exceptionally definit<> record was made by 
the school-hous(>, which resteil on a firm, flat foundation and was slid toward the .'south. 

At Olema, 2 miles southeiust of I'oint Reyes .Station and similarly related to the fault- 
trace, the dominant liin tion of motion was .southwest, or toward the fault, the bcSt 
single uistanci- Ix-ing that of h {mkU of water which spilt in that dii* i tion. 

At Dijxsea Inn, O.tUi mile northejist of the fault, a pier running nuithea.st from the 
spit wa.s wracked t^twanl its outer end. A line of telephone poles crossing the lagoon 
fron) the cnil nf the wx- AxwU'A in (lu" '■■umo nmihrns't ilirection. Tn tlic Tun objects 
Were throw^i soutliwest, and of tiirei; cottagt's injured two were shifted or wracked to the 
southwest. On the nuunhind nearby a part of Mr. Mchbd's pier was wracked to the south- 
west. (Collectively these facts indicate a dominant vibration to and from a northeast 
direction. 

At Willow C^imp, close to the east angle of Bolinas Lagoon and about a mile northeast 

of the fault, several ho\is<^ tuoveil short distances toward the southeast. 
These various directions arc platted in fig. 05. 



IVof. F. Omori :it tempted to determine the directtons of the earth's vibrations by a 

statistical stmly of tlir thrown monuinr>nt-i in the ceniet^'ri's snutli of San Franri^cn. 
The residts of his iuvcstigatiotbi are shown graidiieally in tig, UO, in which it appears 
that the gircatrr number of monuments were thrown in the quadrant between north* 
east and southeast. The mean direction of overthrow is N. 76* E., which is regarded 
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as the direction towiini wiiich the greatest horizontal displaceiueut took place due to 
vihrntkm. Other observatioas on the direotiooB of the vibratory movement may be 
found in Fiofessor Omoii's paper.* 




on wUob tbe z U plaoad. Altar Omori. 



•PreUminary note «n fhe «Miw ol Uw Su Ftanelaoo ewthqualM oT Apuil 18, IM6. Bvll. Imo 

E. I. C, Vol. 1, No. 1. 
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Thetffed of Ihc earth motement m the aea-lerel — In eartlu|iiakt's along coastal regions 
till! watfTs of tho ocoan an* usually affcrtrd. pai in uln; iy if ihvrc he a (li.>4|)lact-int>iil of 
the »ca-ix)ttoiu. If the ilisphurnu-nt hjis a c<.m.«i<l<Table vertical couipoueut, so that 
one portion of the aea-bottom u dropt rcUtivcly to an adjaoent portbn, the ensiung 
«li!<|>Iafeiiii'nt of tin- ijwiii of w.if i r i)V( r the region afTfi-fi'd will gftR-ratc a ]jerio«lic \vu\ c, 
which will cauw the water along the cua^t to rise auU fail with uiuru or hsm disaalwus 
rcsdts. If the dropt portion of the scft-bottom » on the Iftmlwurd side of the fault 
upon which tin li-^plaeeninit occurs, tlie wave will Im' great i r ff)r tht; same amount of 
dittplaccmcnt than if tiic drop is on the suaward side. If, however, the vertical com- 
ponent of the diflplaccmcnt is quite small, and the movement is chi(>lly horizontal, as 
in the clUM' of the fault of April IS, I'MMi, the M-a-wave will 1m' eorrespondingly insignificant. 

Tht! LMjttom of the (Julf of the Farallones, which wat^ traversed by the fault from 
Bolinas Lagoon to Mus-si-l Hock, comprizcj^ thn inner shallt)wor portion of what is known 
as the lUO-fathom plal(<au otT the eoant of California. This plateau stretches seawaidi 
with an average breadth of 22 tniles, inunediately ofT the shorl line of eojisl from Pi^<Ttn 
Point, in latitude 11', to the mouth of Russian Hiver, ui .'{S" 2(V, a Uistanee of al>t>ul 
80 gi'ographir miles. The area <it tins part of the plateau is alK)Ut 2,500 squan! niile:^, 
which includes the an :i of the tiulf of the Farallont-s, aVront 1 .2(M) .^iiuare miles. On it 
Itti the ^Southeast Farallonu», tiie North Farallonesi, Noonday Iluck, aiul the Cordell 
Bank, having a northwcat and aouthoast hearing tlmi 30 goographie mika. The line 
projeet<'d southeiustwarl strikes Pii:<'(»n Point. (Se<! nmp No. 1 ) Tlie summit;} of 
the Faitdloues v'tae m nmch as -HO f(>et above the sea; Noonday Hock ha^ 3 fathoms 
of water over it, and tla* Conlell Bank has 19 fathoms. Inaide of these islets there is a 
ven unifarin buttoni of sand, with a gradually decreiusing dejtth of water townnl the 
lUiure. Out«ide of the i^letii the grade of the bottom rapidly incrcasen. The lUU-falhum 
line reaches 5 miles to the southwest of the Southeast Farallones; thenec it ts 10 miles 
to oOO fathom.s and 21) milt's to 1,72<H fathoms. 

There m uo means of directly a^icertaming the amount of the vertical component of the 
fault nf April 18 for those portions of the fault-traoe iriiich lie on the seapbottom across 
the Gulf of the Farallones or in the region to tbo northward. Hut where it traverses 
the land to llx! south of MiLs.sel Rock, there Is no evidence of vertical displacement; 
and to the north of Bolinas liay, while there is evidence of an uplift on the west side of 
the fault, that uplift i.s slight, not exceeding 1 or 2 feet. The absence of a periodic wave 
ii( the flolden Gate indicate- thaf tlic vertical di.splaceme(tf on thai serrfttcnt of tiie 
fault which crossen tlie Gulf of the Farallones, if there was any, was very smaii. Wiiiic 
there was no periodic wave of the oceanic wat<>r generated by the horiaontal displaoc- 
ment of tlio sf'a-l>f)ttr>m, there wa*; an interesting disturbance of the level of the sea, 
shown by the tidiUgstge neur Fort Point on the >^uth side of the Gulden Gate, which is 
probably to be classed with the Bocondary phenomena arittng from the dbplaccment. 

The (iiial t;a^'e yiel \< a record known as a marigram. upon which is chronologically 
indicated the ri.se anil fall of the water in the Golden Gate with the incoming and outf 
gomg of the tide. The record is said to he wnsitive to the impact of waves breaking 
U])on the bar outside the heads distant M ttie miles from the gage. It is also sensitive 
to the conflicting volumes of water from the north and south parts of the Bay, when 
these nre striving for mastery on the fading tide. Former submarine earthquakes in 
distant parts of the Padfic have generated waves whieh have hem recorded on the 
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marigram at tho GoMon Gate. The marigram near Fort Point, for April 18, 1906, 

showss (fip. (i7) ii (IrpiTs-idii of iha wiitor-lcvcl in the (loMcn (lafc at th*^ timo of the 
earthquake, or rather a little subscqucut to that event. The amount of the dcprcasion 
was dightly in excess of 4 inches. The man- ^ 
grain sVkiws ri Murring of the {■''iicil rn:irk fmni S 
the direct action of the earthquake a^jitation, 
and this bearing sctvca to j^vc approximatoly V 
the time of the shock. It isliows tliat the run- - 
ning eUx'k of the gage was pmlmhly too .slow, 
and that the (le|)re.>'.*ion of the water-surface 
did not Ix'giii instantam . m-ls , li it followed after 
nil interval which may have been fii in 9 to 10 
niinutL':]. liofoix' the shwk the gnge ha«i )ml a ^ 
small vertical movement , asc rilxHi by the officers < 
of the Coa'it nw\ (lotxletic Survey tn nn im- % 
perfect oscillatiuu across the Golden Gate. Thi^s '^^JBUirndiM 
minor vertical movement continued during tlie torifyfu^. 
<ln)]i ill (Iif liA'd of tlic wiidT after the slinrk. 
The time for the lowering of the water wad 
0 minutes, as near as can be read from the 
marigram. It immediately Ijegan to recover, 
and the reconl i<how.H that the water level row £8 
without minor osciUatioiLH, to the n<»rmal level h 
within 7 minutes, the total interruption in the f \ * ] 

normal marigram curve due to this dc]in--ion T^t^ 
being 16 minutes. After full recovery to normal f °° ^ 1 

level, the depreBsion was not followed by a com- M j* i 

plcTTU'iitiiry risf of the \v;if cr-ii'irfaw, and in ^ % 

this sense the movement was not iwrimlic. The ?■ ^ ? 

minor oscillations referred to alwvc ceaaed when r*^ 
the maximum dcj^res^ion was reached, and «lo i ^ 

not appear in their characteristic fonns on the 3 ^ -~ 

marigram curve for smne hours after. They e = f 

were replaced, however, after li o'clock, by 2 or 
3 osoillaliotw having a pericwl of alM)ut 10 to l.'i 1 1 



minutes and an amplitude of 1 to 2 inches. "* § 

These prolialily corre^nd to oscOlations in San | fl, 

Francis*'!) Hay. "--^I 
The Tidal Division of the Coast and Ge«j<letic i b g. 

Survey very Icindly ettfnputod the timo which || I 

would l)e n-ijuircd for a wa\(; general*'*! at the 
(ault-liue on the bottom of the Gulf to reach 
Fort Pdnt, and found that it wmtld require 9 
minutes, on the !Lssiun]>tion that Fort Point is 
0 statute miles distant from the fault-trace in 
a direction normal to it. The position of (he 
gage is, liowever, 1.3 miles disluid from Fort 
Point within <li' fl 'M< ti (I df, so that ihf tluie 
necessary fur the wave to re.ich Ihr* gage would 
be somewhat longer. Now the time at which 
the gage Iwgan to fall is between 9 and 10 minuter. 
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after tlic first inU!rruption and blurring of the recortl by tlio .sluK-k itstilf, and this 
coincidence in time sugpc^ts that the fall in the water near Fort Point was due to a 
negative oecUlation generated at the line of the fault. Tim cfTcct produeeil would have 
been brought about ha<l there l)oen a slight drop of tin -i ;i-l>f»ttom o!i flic (nid r of 
the fault. But there is indepenUeut evi<leueo, to the i<o; th and south of (his parlieular 
segment of the fault, that thcfc waft no drop on the west side, so that this explanation 
can not very well Ik' rntertained.' It in also |K)ssible llial lln' < !T* i t ol)served might 
have been t>rought at)out by a slight expaa-^ioa of the contines of tlie <iulf of the Faral- 
loneiii, due to the differential movement along the fault, but this trould not explun the 
eoinciiii ticc in tiino. The peruxl of the east-west oseillation of the wat< i- in the Bay 
of iMin Francisco, bctwuon Wot»t Berkeley and Fort Point, ixas also been computed by 
the Tidal Division of the Coast and Geodetic Survey to be about 40 minutes. This 
•gret^s fairly well with th<! two or thn-c os<'illatioas ree<irded by the gage after 6 o'dock, 
and indicates that the dro|) of the water-surface outside of the Golden Gate generated 
an e^u^t an*l west oseillation in the Bay of 8au Franeiseo. 

Tidal observations conducted at Port Pfnnt for a ]j<-riod of 1 year from the date of 
the fTtrtliijuake indiiiiii' tliiit tlii rc w!k>» no change of tlu; nintivc alllfmli* of sea and 
land al that point, as eonipanni with tli(> eon<litioii.s prevailing iluring llie 3 years pre- 
ceding. A review of the ofaecrvations for the pa^t 9 yean, liy tho Coast and Geodetie 
Survey, reveals, hcnvcver, the inti^rotinj: fai I fliaf lii tftat jK-rifKl of turn- tliere hjis licen 
au apparent suljsiiienee of the coast at timt point of 4.8 inches, practically all of thu 
having been accomplislied in the first 6 years of this period. There has been no move* 
ment in the hu^i ?> yi .irs. I'Apnl IS, 1!)()7 ) Tin (inly other tidal gage maintained on 
the coast of California is that at San Diego, and the rnarigram obtained there shows 
no ahmormal movement of the surface of the sea referatde to the earthquake. 

The only other n^|M)rt indicating that tlie level of the (h ran wj».h affected alotig the 
coast Lh by W. W. Fairbank.s, of Point Arena, who says: "i have endeavored to learn 
of any unusual action of wat^sr along the sea-eoa.st , and can relate but one iastancc of 
anything approaching the chai-acter of a titlal wave. On the day of the shock I traveled 
1)\ svlii'cl and on foot fronj .\lbion to Point Arena, 2" niil< At the mouth of Navarro 
River, at 8 o'clock on the muruing of the 18th, I learner I from roUaljlc nuurcus that a 
section of about 10 aeres of low, flat land about the mouth of this river was entirely 
aubnicrpMl for somr- niinu'cs iintne<liately fift-T llm slinrk." 

The shock fell by ships. — Infomiatiou regarding the perception of the shock on ships 
at sea or in liarlx>rB has been eoltected by Prof. George Davidson, and the following 
not«8 arc chiefly the result of his in*!!^^!*^: 

The U. S. T. S. Fmmcoia, moored to the pier at the U. S. Naval Training Station, 
Yerba Buena bland, San TVancisco Bay, felt the shock on the morning of April 18, 1906. 
Surgeon L. W. Curtis re[M)rlj< that while in Ix"*! on the Pntstiroln he felt a vibratory shock 
lasting about .30 seconds, with one heavy jar al)out the middle iK-riml of the shock. A 
gentle rumbling sound coinci<led with the shock. The i>henonienon closely ri'semliled 
vibrations which are at tinier .xetupinthf! ship'shutt on starting the dynamo, anil it was 
mistaken for tliat. flii.i niu<Ii nir.rr ivtivc and cxnirircnilr-d tlian vvm- \n-{ir:r oliserved. 
The vibration sluH»k down some loo.-*<'ly jtiU li IkmjLs and piijans from a Uihk'. 

* Ttiis cxplaiuitiou u, liuwevor, advocaU>d by Trof. II. F. liciU. lu a tiuiv rti rivol wtiili- tlii'.-4j pugeti 
»f« in proN aaj«t " Jf a d«prns(oa oecurrad on Um wMtera iiide of the fMilt>4iiie, ^Mending for aoine 
distance to the wmtwani, ft would Men a wave af d<>|>n9tffon towarrlR tho Gnlddt Qate whirh woidd take 
9 UinUtr^n to Tfurh Fort Point and tlii^ U jty^i alumt thi> titm- rfi-onlol hy f he ga^jf. 'The iimv ni'ccs-ury 
for the rpro very to normal IwrI wouhl «Ii-[m-ii(| ii|n>n the <-xl<-t>t of tin- arm <|Vprf"s?<'<l. I( this wcrr ft 
narrow bliH-k. a wave of fl<-vikti<it> would follow <|iiii'kly iipnii thr wnvi' of •l<'priv-:>iiin ttiul we shouM Imve 
a rapid clt-vntion of ttic tidc-Rngr nbovi' it.s nonnnl position. As nn .^iirli uavi- app<-arcd and rt<ov- 
cry was very cnidtml we mast sumkmc that the dcprc«t area extends for tome di.«tancc to tho wost- 
ward, tli:>t til'- I > roveiy was aunr. This fa the on^ eiplanaUoa bo far offered, that would praduee 
the c-ilecta obaerved." 
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Tiic pilot-boat Oracie S. vnaa lying in 18 falhuiiu of vi&U.r near tht: lighUdiip oil the 
San Fraodeoo Bar. She was suddenly struck by a sca(]uake which eaunnl her to quiver 

ais if the chain wore running f)ut of the Iiii\vs4T j)i|M\ When the pilot iMianled the (ierinan 
CaemoB stcani^liip Syada, the captain n^imneU that his vesM-l luul been shaken if 
she had struck on rocks. The pUot*boat PaU^ndtr was lyin^ in the vicinity, in 20 
fathoms, and rc|»oiie(l tlie same eiTcet. 

The .steam c-oMier W'llliuijlou, inward IjountI, Ix twien Fort Point and Point Diuhlo, 
in .*() or (H) faliionis, reported tliat the ve.<s<>l was .struck as if slie were upon roi*k.s. (Per- 
sonal report of Captain llitye.^, uf the l^nl of Pilots.) 

Tlie steiniHT Allinmr, ofT ( upe .Meiidoeino, re]K»rted l>v Mr. II. II Hiihiic, <>{ iMirrkn: 
The captain said filie wa*i s^truck a hard blow, as if .slie lia<l run »>n a r»K-k at full s|»mi; 
time, 5 11"*. Mr. Buhnc states tliat all Bhips in the harbor at Eureka felt the quake, 
but in Snntli IViy it wh- h>\'ivir<; One ves,<4*l hurimJ against the whttrf time and 
a^in, throwing down piles of lunilN^r and i^ihuigles. 

The schooner John A. CampMl felt the shock at sea, off Point Reyes. The fdlowing 
is a memorandum of the eveiif I v fnjif (" .1 S Sverison: '"Ship's Iwal ap|»arent time 
April 18, 19Wi, 5*15" A. M. 1 -it . .fc" m' S . Long. I Jti" tJti' W . ; 145 niikw true west of 
Point Reyes. Weatherfine; sky clear; wind fro»h from north-northtiVYMt; sea moderate; 
ship's course southeiv^t; sjM'id 7 miles per hour. The r*h<)ck felt as if the vessel stnick 
liglitly forward and tlieii np]H•:ir(^l to drag over soft ground, and when aft a slight trciuor 
was felt; the whole IsKtitiK only a few seconds." The depth of water in the vicinity of 
the ship's |)osi(ion is L',4()<) fathoms. 

The stf ;\Tiisliip SiUimal Vihj wa« appro.\lnmt( ly in lat. ',iS° 24' N. ami lonp. 12;?° .'u' 
\V; 29 i^ri j^raphieal miles distant from the nearest point oti shon' and al)out 31 miles 
from the fault-lr!»c<' alonn the valley of the Cualala Uiver. The vi>ssel felt the shock 
at .V' f).T' A. M., .April IS, l!HMi, ship's lime. James Denny, the chief engineer, sujiplles 
the following comm«*nt : '"The .ship seetneil io jump out of the water; the engines raced 
fearfully, as though tlu; shaft or wheel had gone; then came a violent tremUinf? foie 
and aft and sideways, like r-nniiriL^ ui rull -|ii r.l utrninst a wall of ice. The r \pr('s.4OT 
'a wall of ice' is derivwl from my e.vj>eri«'nces in the .Vrctic." In this vicinity the chart 
has several soundings, as follows: 911 fathoms over clay and mud at 11,5 miles on the 
line tn (lii.nhda Point: 1,."*<fi fjif1iiiiii> nver clay nn.l i-m/^ miles north by COmpMS; 
1,821 fathoms over clay and <x>7a- 14 luilus N. 54° \\ . by compa^. 

The wharfinger at Santa Cniz reports that he heard a rumble before the shock, eoming 
froin the souf hejL-it , and saw the seismic wave traveling short'ward. causing a great rattling 
and crashing when it struck the town. Two distinct .*%U'^ of vibration were felt, the latter 
betnfr the hardtT. There was very little surf, the water looking like that in a tub when 
jamd. The wharf, extending southeast. .<eemed to pitch lengthwise. A .•^tt'amer Ixitween 
i^anta Cruz and Monterey, also one at Monterey wharf, felt the shock; it jarred them as 
if they had struck bottom. 

Shochfrll nl srn suhsi/iut ul to April 18, 190ft. — Tlx' ship Alex Gibson, Ht 7* (>.T I'.M. 
Au>;ust HXMi. vvli ri in fat. 2."»° 3.'/ N., long. 110" (Hi' \V., ex|MTienct><l a trpmendou.*ly 
Ix-avy Rwiuake, lusting aljout 4U s(>conds and .-^liakiiig the sliip from .stem to stem as 
if she were bumping over a leilge of ro<-ks. It shook tools out of the raek.s in the car- 
I ' ritfT sliop; tlircw jM)ts and pans down in the galli'V, cn|)s and pitchers froni li<)ok< in 
tlie pantry, ami all lamp gla^M s off the lamps. The crew came running aft not knowing 
what was the matter, and the captain thought the yanls were coming down. The sea 
at the time was perfectly sm<M>tli. the wind light from the southwest, no land in .sight, 
an<l all sail wt in line, clear weather. At 7^ lU" r, M., ship's time, another liglit shock 
waa felt, of altnut U* siTonds duration; and fmm 8 to 12 midmght two more very light 
shocks were felt, but the time wa.s not notetl. The captain states that he had experienced 
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nn rarflKjuako at sea on a fonncr occasion, but tVm one fiH iicfdrc wjus nothing oompared 
to tills one, either in force or iluratiun. (Hytirographic Bun-aii.) 

The bark St. Jameg, Gapt. F. O. Parker, while in lat. 26<* 19" N., long. 110<* 25^ W., m 
tlic fluir n! Ciilirnniia, mi August 'if'., V.m. was «bakcn by a w;^.|u;ik(- r\t !'_>'' 15,'" r. m. 
The shock laj>tcil a minute, auil tiic scn!<ati<in was as if the vessel were (Striking upon 
sunken roeks. Upon arrival at Guaynuw, the captain Icamcil that no shock hail hi*m 
ex[K>ri»'ncctl at or about tin* time notnl. (.SVmi Fwurixnt Chronirlc, Scpf . in. IHOH ) 

The bark Agaie, Capt. C. H. McJ^hI, while ofT the northwt-Ht coaKl iii lat. 13° W N., 
long, 128* Sty W., 100 rnilf* west of Coob Hay, exixrlpncerl a heavy »hock on Sqrtrmbor 
2, 1906, at 3* 4.'>" a. m. The sliock hi^te<l nearly 1 minute. Tlu- sensation was res if the 
vessel had struck a coral rwf or rock. The wiml wius light, the weather clear, and the 
sea smooth. At 5.')'" \. v.. another shock was ft-lt, not m severe nor fo prolctngeil as 
the first. (San Fratirisnt Chrimtrle, Oct. 2 an<l 9, liMMi. Ilydrofrraithic Hureau.) 

The Rnlu ri Seark'.^, ('apt. J. H. Piltz, while in lat. 41°' 78' N.. lonj;. 12.5° 52' W., 
85 niilr> nuilliwest of Cn\yp Memlocino. exiM'rien<'e(l a H-vere .shock on .Sc^ptember 14, 
liN w liich occasioned a panic among the crew. The cargo (lumber) and up[)er works of 
the viwsi'l w( rt ^li;ik( n. The shock lasted 25 eeconda. {San Francisco Chronidef Sept. 17, 
1906. Hydrographic Bureau.) 

The American schooner Sianhif, Capt. K. Petersen, while in the calm center of a 
eyclonc, in lat. IH" 00' \.. Inn..'. Ti.'" 22' W .. .W inih-s west of C,t]>p l>i^n]ipnintm( nt, on 
November 6, 1906, felt a sharp shock that laste^l 2 or 3 seconds. Inunwliutely after- 
wards, when looking toward the southwent, the captain saw 3 mountainous waves com« 
iii^ ; when they struck, the ship hi'<z\iu u, pitch aii'l mil violently, and he thou^t every 
luiuutc she would be swam|>ed. (Hydrographic Bureau.) 

•Hie schooner Mdro.se, Capt. M. McCarron, while in lat. 37« 39^ N., long. 123<» 2Sf W., 
fdt a seaquake on February 3, 1907. The fii-st shock was at lO*" 30"' a.m., lasting about 
8 SK'Conils; and the second at 10" 50"" a.m., busting alx)ut 5 second.s. Neither shock 
was violent, but each causcil a decided trembling of the vessel. The motion was from 
east to west. The sky was overcast and the sea wa-s snuxith, with light westerly winils. 
The position of the vessel was 28 geographical miles S. 73° W. from the .'^'injtlii n.st Faral- 
lon. TIic uearciit t>ounUing uu the chart is 5 milcd north of this position, m here there 
is shown 1,726 fathoms of water. 
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In respoiiK to varioiM cireulars sent out by the Commianon, and to direct inquiricfl 

by thp TiifMril)<'r?? of flu- ('iiiiitiii«sioa or tlu'ir aidrs in tlic fii 11, I'll rf>plii>?; linvo W-en re- 
cuivcU, which cou.stitutc tc.-^tiinouy at$ to whether the nmui hiioc-k eoiiiprizi-U uuc or more 
maxima. Many of these replies are rather quc8tionable ficietitifie evidence, basmueh 
as inMuy nf t!if in wrre in rcsiMjnse <o a IcatUng ami suggestive qiK stion, fiml vi-ry frw 
of theui have bcvu subjuctui to the cUurifyiiig pruccas of cross-cxumiuatiuu. iSo fuw 
people were awake at the time the shoeic liegBB tlmt but a small pro|x)rti(Hi of the replies 
come frotii i)('()|)hi who were in full |H)sposHion of tlu-ir obs«'rvational facult i<'S at the begin- 
ning of the dlttturbancc ; and of those who were suildeuly and rudely awakened, few were 
sufficient ly alert for deliberate pcreeption at the time and had to rely upon a somewliat 
c>)iifu-rd memory for the chancter of the shock. Vet the te!>tini(iny is of value, and 
ijiili( ,it. s a very gen<>ral consensus of tlie impres-sion that tlieri' win- J princi{tal maxima 
in llie siliui k, and the faikire of many to reengniw; or n-iju iiilj<.i 2 parts to the »bock 
docs not seriously invalidate the t<*limony of those who receivt'd that iropfcaaion. 

Of the l.")4 r< ]ilii"< rcceive«l, 98 testify to 2 maxima; 40 In but one maximum; 9 to 
3 or more maxima; and 1 to more than one. Of the i)8 who reported 2 maxima, 67 
distniminated betwvcn the 2 parti; of the shock, as to their rdative intenrity; and «ff 
these 67, tlicro w< rf" IS win* tin; iinpressiun that the swond Timximinn was the more 
severe, and 19 who thought it the le^s i»evere. Uf the 46 who recogoizcd only one maxi- 
mum, 32 were beyond the sone of destructive effects, where the intensity was VI or less 
(in a few ca«es VII) ; and <if ihr- rctiiainins; 14 ciim-- within tlir zone <if dr-tnictive efTcct.s, 
11 were offset or contradicted by other rcporterti in the hamc general district as tiiem> 
selves, who record two nuudma. It would thus appear that within the aone of destruo- 
tivc effects, say out to isost-ismal VII, the eviilence, such a** it is, |K>ints unmistakably 
to the occurrence of 2 maxima; and the prevailing opinion is that the second was 
the stronj^r. The failure ob the port of many reporters to discriminate 2 parts of tho 
shock beyond the isoseisnttl VII IS Hot Surprising, and is offset by the ooDSkkraUe num- 
ber of reports in which 2 maxima wero notice^!. 

LiM of »&,srri<u<i'in« as Ui iln number of maxima Ml the farthquake $kocie. 
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U. H. Dixon.... 
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IllltTvul iU>uul 2 HCOUii». 

.\ tr<'ini>r wliicli up, tlx-n unoOuT MtrmiKor. 

Maxiiiuitii iiiU'tidty toward end; dimtion 47b. 

One Kn aliT thntl tho OtilCT. 
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Si < (>iiil ^lr<lll):< r. 
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Vallijo.... 

do 

Ho 

do , 



ftn Ifoteo. 



Muuntuin Vivw 



San Stm. 

do.... 



Santa Clara. 
CamplM'll . . . 
Los uatos .. 
40 



do. 



llotr Almadeu ... 

dT. 

Gilroy 

San(<'nt'.'<....... 
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Trrs rmoH, 

}':llrrnis 

(1 8W.) . 

Ikuir \ allcy 
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do •■■■■<i«*«« 
do 

ralavnm Valley . 

\X vcTinore....... 
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2 
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2 
1 
I 



2 
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ItvawrkiL 



lucTi-aM- iu M-verily in latti-r half. 

If nnj difference, fint alranser. 

tint light and long, Mcwnd hard and short. 

I- ir>t lij<ht. s<-i<jiid heavier. • 

First ln-uvirr. 

First llxhtt r and longer than sceond. 

First heavier. 

First .iiiii .seeniid li>:ivy wavy motioos; 

thini Wio slii>rt rapid treiuMiug. 
Two main thrii!«ta or aela of movcDMBta. 

Sei-oiul StruMCer. 

I'< rs(innlly <jl)serM-<l l»ut 1 ; ollierx obwrved 2 or 
3 aud thtiru ta a geuorol a^^nx-uteul that secuod 
was atrongBT. 

Seeond more f ntenao. 

Canio .«u<tdeiily, expIuKiuii-like, then a violent 
HWiiying. 

Two Micieks, then finally a tui»t and an uplift. 
Sifijiid .stroiiKer. 

Wife niitiee<l a prelimiaary ahaliiuii;. 

Piirtiul iiitermiailon of 1 or 2 a. Seeond muoh 

stronger. 

Interval not RufTuient to allow moving ob- 

jcct<i to come to rust. 

Second atrongor. 

Followed by i 
About cquiu. 
S«'cond stronger. 
First stronger. 

Almoat coDtinuous; aecond did moot damage. 



Notc<l by neveral pL-ojjle. 
Second stmiiger. 

Firiit |iai't gt-utle, eeeoud more severe. 
Fir^t harder; memory uneertain. 
Jar. then |i8U«c, then tremble. 
Finst haron. 
2 separate shorka. 

Serond sIroiiKer. 

First (*iileway,s, H«^nd upxvard. 

First |>ro|iingi-d, with et-eondary maxima ; wcood 
brout^ht rjown chimiM'ya and ended mtlirr 
abruptly. 

Second atnmiier. 

PIM atmncer. • 

Tremor, th'-o di^linet Nlioi k ; tlien vwleot ahock, 

then trennT 
Ointinuous t^hake with 'i lieavy parts. 
s<<coml DlivngtT. 

.^liMck euiiie v'uddeiily. diininiKlml, then at a 
s>-<-iin<l jolt (lie eliiuiiieyti U'U. 

."»< (■< iiid stronger. 
I Fiml lilrnnger. 
Second stronger. 

l-VIt as 1 eontintiotis vlbratkm. 

.S roiid si ninger. 
Si eond slroiijter. 
First slroiiKer. 

ContiuuouH xliock, light at firKt; iinishiug with a 
hard vtmku and twiMt. 
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Lift a/ obtervfUiont ii» to the number uj majima in (he taiihquiil* iJutfk — t'diitinwU. 
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Mi-oiiil:' loiif;. 
Slixlit trrnmr: t\^-^ n u < un i niorr s<'vrro; tli«>n 
adi.^tinrt iiM illutiuu, <|uit<- hard; tht« a Uviiior. 
Fir>t and oiid, 1 or 2 a.; third, 12 to i. 

S<-4«nd fitronKiT. 
One ioiiK .■'iKM-k. 

FifHt grailually incrcaM<d to maxioiuni and 
dUMtiuklly dfvn«HMl. 8i«oiid died auddenly. 
.\buut a tniautt! iaag. 
S<rond sirungtvt. 

Flnit atrongrr. 

Aa it hmue bad bwo atrack by heavy blow. 

.siiork Mould (ill- out, only to return again. 
S«-( <)iitl strciiiK<-r. 

Fir.-^i la^t('<lulM>iit45«.i tlia accood aboitt 80. 

.S< i<iud stroUKcr. 

VoRtiawMia nhako. 

ConUnuoua shakv. 

Finit stronger. 

F'irat stronger. 

I n-t ~ri, ■n^l•r. 

t >~ri:i.'iti.'ii i'iiil<.-<l in 2 jnr- with appreciable time 

I r. UV l l ll 

(til. -rr:iinl>i Nlutku, very light. 

, 8icond Ktron^cr. 
Hrcond Ntron>;<T. 
Second btrungcr. 

Of equal atrcasth; intorval of a f«w aeeoada. 
I Second stronger. 

.Second stronger. 
.S'eorid stronicer. 

:{() and (30 ; aeeood atronger. 
First stronger. 



Second >trot.l;i I 

I.LL>il ino>( |)riiiioiinoe<l. 
Ni-arly fuuol in iotcnaity. 
lU ra-runiM. 
Fimt stroiumr. 
Probably 2 a. 



.Not Mirct; thm* waa a wawUko nioUon« with 
stid<lcti Jar at Ibe rnd. 

til) s. 



.Second Htrongcr. 



A-roftd etTonjp'r. 



Second >tronK<'r. 

|iroioiiK<-il liKlit nhocka. 

S«cond --ti'oii);iT. 



2 
2 
2 



Moth al.oul thi> ^aluc; quil4: lieavy. 
First stronger. 

Firat gentle roekiiiK: aoeoad small Jerk*. 

A few aecund.N apart. 
Fimt atroager. 
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Ad mterosting manifestation of the earthquake was the sound which was hcnni by 
many jK'opIc in connection with the shoi-k. Ai)i>»Miii((l is a ttihiilatcd sliitciiu'iit of the 
testiniony Ix'aring upon this phcnoiiifiioii. if it nuiy 1h» si> taMcd. In tliis tabulation 
iheie are rwordtnl SI oksxrvations of ix-oplc wlio heard sounds, without st'urcguting 
those which are reported in a Bununary way as t\u- i .,iiiiiii>a cxprri. nn nf "some," 
"sevt-ral," or many'' piT^ nis. Of tlicsi-, 4(»n>port having iK-ard soun<l.s i>i |, ,n- liaving 
felt the ^shiK^k; 11 rr|)ori ilir souiul m'cinupunying the .shuek or coiucidi-iit with it; 
3 heard a sound after the fihock; and 19 report having heard unusual sounds at the 
time of llu I arth<iiiak«>, without furlluT siRrihcntinn licsidcs this, there an- 3 reports 
of suuiuLs having procedoil afler-.shoukM, one ca-se where ttie »ouud was observed to pre- 
cede the second phase of the mhock hut not the firKt, and one caf«c where sound was heard 
but no siu>ck was felt. The observations are fairly well distributed over tlie region 
affect e<i by tlie shock. Ji(»iilcs these observations of a ixiiiiiive kind, there were many 
cases re[)orted where RO sound wt heard, altho the |H-o|)le were awake. 

In \ II w of the 40 positive and indc|K'ndent ol)S( rvations of sotimls iiaviti<: premled 
the shiK'k, vvitli. in some instances, speeific evidence of ai timi- imlurrd l)y the soiinii 
having been engan<"<l in during the interval between first luuriii}; tliu .-.uuiid and feeling 
the shock, there can be little <|uestion tliat st>iuid vibrations of the air actually preceded 
tlic si'ti-il'>!i^ sh(H'k. The testimony of tln' i t prr-^fni--- wlio Iimrii the s.niinl duriiig tlie 
shock does not contravene that of the 4U who heard it before, uor does that of the 19 
penons who do not particularly specify the time reUtion of the sound to the shoek. 
Sounds heard before the shnrk may svell have conthiued thru the shcM-k tinil ennif to the 
attention of Imi alert people only when the »liock was felt. The timv ulwi'vatious of 
sounds preceding the after-shocks are corroborative of the 40 referring to the n»b diock. 
The one case near Alturas, where men in camp heard * soumi but felt no shock, IS an 
interesting and exceptional, but credible, one. 

'ITic cviflence as to the charact(T of the .sounds is c<insis(ent and uniform. They 
were vibrations low in the .scale. This fact Mis;^'' ^t- ;in < xplanation of the failure of 
certain |X"ople to hear flii' -uuikI- wln ti dtlirr- in ilir -■;iiiii' \ii iiiity lilHerved them. It 
may be timt the vibrations in (juestion are U'low th<> range of audil>iiity of sonie people 
ami within thai of others. With this question in mind, an inquiry was addrcst to Prof. 
G M Stratton of Johns Hopkins University, in regard to the limit of sound. His rcidy 

was a> fulluws: 

The l«twe.^t limit of sound is so ditTen-ntly Riven by different iave«tigutors that it seems 
clear thtkt individual ilifT)>rence8 play an important part. The limit is placed all the way 
from 8 to 3U double \'ibrations a second, and that may represent the range of peraonal 
vwiBtion: but more i»rol»ably it varieji between 16 and 30; and those who think they 

hcnr a- low as .S are in ri'alily li< .uini; tlie -i ^und |i;irli:il ff llmt tone, viz., If) d.v. Tliis, 
of cour.se, applies only to the percejxion ol tone; for of related «liocks at u very low rate 
we can still hear the .separate shoeka, e.g., puffs or Mows, out they do not as yet fuse into 
a continuous tone.' 

Now if it should be a fact that the rumbling sounds which preceded the shock fall 
withtti the range of from 16 to 30 double vibratitms {M^r s(H;oud, then from the probability 
set forth by Professor .Stratton, the auditory orgius of some people would be sensitive 
to such vibrations, while those of others wouM not. 

' I'rofcMOor Sjimttnn refers to n chapter on "Tiefe und 'IMste Tflne," in HclmholU'a Lehre von der 
TbnempfindiuigeD, wtu rc tli<- riiitioultics of •Mumlc determination nod tiM different tUn^a Hint appear 
in weh toaei an well «ot forth. 
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Another interesting (juestion to which the testimony gives rise is : How <lo such vibra- 
tions reach any locality in advance of the shock ? Tlie seismic waves traverse the earth's 
crust very much more swiftly than souml-wavt-s do the air, ko that it is a physical imi>ns- 
ifiibility for .Knind waves gencrateil in the air above the seat of ilisturbance to outreach 
them. The vibnilions obscrvctl as tjounds must, therefi)re, be transmittetl to the at- 
moBphero by tremors of the ground which prece<lc the lar^Ecr waves, and which are not 
otlicnvipo jKm'cptiblc to thf^ «i'it^os nriliiiarily. Tlir'sr iIoiiV)tIe-'>' rnrrcspomi to llm^c 
phases of svL»iuic luoveiueutd which are nfoninl by delicate inilruments and arc known 
as "pretimioary tremon." 

Nm»t9 ktard at 0» tkne tf Me ikatk. 



Covdo 

Foti Bngg 

Hiendoeiiio • • • • • • 

Albion 

Point Arena 

P^t^dwUshtp 

Upper li^ 

do : 

Glov«td»l«...... 

Htaldilniis. 

Anita VUmm. 

do 

do 

do. 

do 

C'otaU. ....>«»«.. 
Tonialeo... ...... 

do 

■ lo 

Point K<>yf« Stu- 

tii ii 

OU Ilia 

BoHmt 

CMbtoea 

Niiim 

AltuiM ......... 

Redding 

Gfaiflo ........... 

Willows......... 

Ooton 

Btnkdty 

Skb Ftanciaoo... 



A. W. BiaokbuiN 
E. 8. Lttnen .... 

O. R Barth 

Wm. MiiUeii 

J. Coylc 



W. W. Fairbanks 
do 

0. H. Hammond 

do. 



M.C. Bnte. 
H. R. BnU. 



Misa F. I^ocke... 

do 



do. 
do. 
do. 



C. I.. Jeffrey.... 

do 

<lo 

do 

do 



Imwb proportion 
ofKaidciita.... 

A 



Siuii<> 



Nut named . 
Keepa 



Woritraco.. 



Many pecaonn. 



K, Worthington. 
Mr. (.'aniplM-li. . . 



WaU'Umau . 
Un. Lloyd. 
A nuui ..... 



A Ih.v 



A faniHT 

.Mr (ii.iidy 

\ fanner 



do .A duiryiiittii 

K. dulon I Sit me 



Dnii Putlrii . 

T. Hull 

C. H. Towle. 



L. P. BMwt... 
E. Maybew.... 



SaiiH- 

Not natned 

SomenivnincMiip 



Same. 
Same. 



I 

A. W. St'lioni ... ttamc. . ...... 



Ftad Roelw 

Uin F. Locke... 
M. C. Erakinc... 



Soma 

G»pt. Fin: Dppt.. 



Same. 



Aocompaoyinis the qnake r 

roHing aottiul. 
Roar just procrdlng caithiiuako shock. 

The wav<- traveled 8W. and a Rur ae- 

(■otjifdnt'i'ii it 

rnu.-ual runililiii^c .■ii.uini like du^tant thun- 
diT, j>ri'Ci'«lii>g wimkf, bi-iiiK |oud«'jit nt 
roninn'nct'mcnt of liiHtijrharjrr. 

Hoariniir noise like hra%'y fall of hail com- 
ing fiMiii orcan to the w«-st. 

Heavy roariDK found preceded the shark. 

Blow eame quick and heavy, aommpa' 
oiod by heavy report. 

A loarina noiw pUMt otT to SW. 

A tuihm In tho tmn as tho heavy wind 
At'crr b)<inin(.^ thru lliem; Umb tbo 
rnnililiiiR p;i.-4. olT SW. 

Ktiiiil>liii|c:.« before tbe sitovk. 

.Mtehdctl by groat rumbling notae, aa 

tblllirler. 
Heard nmrlnK. 

Heard a Kreal rouriiij; 2 or 3 a. before 
(he >hoek. 

Heard iii >'mv in SW. ; tlieu felt breeie ; then 
fell «hork. 

Heard noi«e; mn to wfadow and opened 

it; ttien Hhock came. 
Heard roaring and saw wave of earth 2 

fi et )iit;li. 

."^Miiid lUs of n stroiiK wind before .•••hoek. 
Heard roariiiK and said, "Oh, there'tf 

lliumler." befori- the shoek. 
Heard roar froiii SW, 
Hi aril a KP'at rou^i!l^ -ikm ! from SK. 
Heard roar, then fell wiiui on iny faee 

Heard imise in iUv grt)und, go! uj>, liieii 
felt nhock. 

Kiiniblini^ noiMc preceded one aftcr'.«hock 

t>ii April 18. 
.V nL'Uins noixe before ahoek eame. 
A runililiiiK, then came shock. 
Heard low round of enrtbquake, but did 

not feel ^liock. 
NiiIm- ri'M'Mibled a pa.<^itiK train; it pre- 

e<><led iin<l oiitlasteil the tilioek. 
KiMiil li'ii^ Hoiiml thniout the duitnrbanre 

like hi avy-laden waKon pa.<<.MnK hou-e. 
rMn..^ual niinblitid Mtunil preetilerl .ihuek, 

jfradiLTlly crew louder, and ilied away 

with the Mliiikine. 
itound like an approaching train roioeidod 

with nhoek. 
Was awakened by roar 6 s. before ahoclL, 

Awake at r>^ 10"' A.M. Heard a great 
roaring (ram NE.: aoon the eliock came 
ftom name direction. 
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Pwilwtula of Sn 

Fhuudsoo 

8u Uftteo 

fl«D JoM 

Ssintn Clara 

(it uli. u'fsl) 
Gongnsn Springa 

Lm G»t(Mi 

do 



do. 



Writ'ht, I miles 

)<outh of 

Gkowood, 



Scott Tatlcar (San- 
ta GnisOMitity} 

Santa Cms 

Santa Gras Lfght- 
hou.<)(> 

Wil.iira Dairy 
N W.of Sauta 
Crug 

ri«;il;t'in 

Alio Nuc'vo Liglit- 

hniiM* 

Pt-scadiTo 

GHtnviUe 



R. And»ntoii.... 

D. A. F^hMn.. 

Mr. Connell 

8. Vnmet... 

I. H. Snyder.... 

J» C. DfMiiKr.... 

I. H. Bbyder.... 
W. 8. T. Smith.. 

F. H. McCulloigU 

L. E. DAvidaon.. 
MteF. Locik«... 
do. 



G. A. Warint.. 

do 



Sttlina* Bertha M. Abbot t 

i?au LucaM Q. A. Waring 



do. 

do. 

<1<>. 

do. 
do. 



F<irt itoiiiic 

Sun Lubt ()biF<|»), I 

1 uiiJi> vast of.. I 
N4^w Alrimdett(Ha-j 

cit^ndn) ' 

' Coyotf I 

.San Mnrtiti 



do. 
do. 

do. 

do. 
do. 



Lieut Bertbolf and 
other officm... 
Many persons — 

Mr. MaxweU 



St' vend k<)«m1 oh- 
MrrveR) outduor» 
D. Pickering 

Beaidenta........ 



Mr. Land. 

Same 



tiaoie 

Same...... 

Different pefaons 
Hn. Held 



Wbaiflngcr. 
Koepcr..... 



Not named . 



do. 

KfVplT . 



Not) 



' Snmi*. ...... 

Nut oamfxl , 
Noti 
do. 



Not 



A man 

A man 



Gilruy to UoUistcr 


do 


V ariouA pt'rsouH . . 


do 


Bell's Station.... 


0. F. ZolTman... 
0. A. Waring.... 

do 


do.. 


Hefoaodca . . . . . . 




Mt. HamiHon . . . 


1\. Iliirnn 


Sjuho 


Calavurua VaJlcy 


(i. I'. ZolTnmn .. . 






E. Hughes 




do 


do 




do 







Kicnt, dinstioa. tiiM of MiM^ alu. 



A low nimbllBg preeedcd earthquake;. 

Noise acoompanying the ahocit; inde- 
wrihable uoiso oj^soriatH with main 
.•sliork ; immwlintvly aflor the abock. 

tl<-as > ruitiiiiiii^ which he took fgr thnn- 
dcr, ftxrni NW., before bhock. 

An uiidiTtone, runibhnK sound eofneldad 
with licginninR of 

Thi- noi.-4c of the i|u:>k( cunie from SE. 
and di««l awav toward iian Francuco. 

Sound eomparcd to atampede of cattle. 

Shock accompanied by nimbling; after- 

pbocks prei-eded by sound like a falaat. 
PremonltNy roar came from aonth. 
No sound hc«nl for main ahoek, but 

niiiffltHi ^M>llI1l! hi-ard ju*it beforu each 
niinor hlmi k. 
.Sound as of ba«l Momi roinridcnt with 
first and worst of shock. Later in 
the day there was a rumbling sound to 
tue (deaf) not unlike a diatant detonn- 

lion 

Atte^iiiMii iirat drawn to a alight rum- 

bliiig iK.'i.-^i'. 

After every ohork on AprillSwaaaruittble 

like that of artillvrv. 
Tranendoua roaring in NE. 

Rumble before shock. 

Noiae as of a wagon croaaing a bridge pre* 

ceded every quako. 
Shock preeeoedby nunbling from aoutli. 



Hi-'titirf noi.Ho HA of tcntii (Td^.'^iiiK a 

liri'li:'' to N \\ . pnccflci I eve ry shock. 
Disthiei rutnljling preceiled uiiock. 

Noiw as of wind preceded the shock. 
iSiook deeeribcd aa beginning like a sub* 

terranran blast. 
1{iinit>hne noiM- coincided with ahoek. 
.Sound reiMirtiil to hav« bcon haaid. 
Noise heard after ahoek. 
Great roar heard. 

Ixiud lloi^o hke thunder traveled north- 
v,-ATi\. fls-Jtitielly preceding 

N'uiM I rurii >K. se^-ined to piv- i> \ i t him. 

llfHiil n'.ir, lior.-M- heenitii- I'j |';1lI_i-U( il 
iM'fore '<-'^^ I'. Ill If 

Kuiiible heard all Ifiru regiirn front Old 
<;UroyanditeoFiUpetoUidliat«r. One 
said from SE., anothor from BW. 

Distinct rumble preeedcti lihock at Palm- 
tag's winfty. 

Humble di.^tinetly beard before the shock. 

Distinct noise praoeded dioek at Cicnega 
LiuK! Kiln!<. 

No noise before quake, but report aa of 

hlnst initrs<iH:if I'ly preceded Fc-Cond 

lliai'li st I p. Moil vil.r:itii)li. 
Soiiml Hi* of tli>;lil I'l liirii.H ■•■imuIliiu'Nui.'* 

with sihock. 
The two separate shocks ncrompanicd by 

roarinn wund from north, 
itoariiig or rumbling soimd bvgiuaing a 

few aeeonda before and etmynulng until 

end of dlaturiwnoa. 
Roaring sound jusl before tbotk. 
Rumbling aound. 
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Nm»r» hranl at iht lime of the shork — Ccintinui'^l. 



Uioality. 




Obasrver. 


Kind, «tiwiclinn. tinw <i< ■«<■«, mt». 


do 

Stockton 

WeaUey 

f^iita Barlmra 
lx)iM- I*int«, Nf- 

Ballvat, Inyo 


do 
•l<> 

VV . O. Cmrey 

E. Picket.... 

J A. IWro. 
O. F. MarMlt. 

D. C. Pickett 


n. nviMiiiiii • • 

II. HititJtv 

S4IIHP fMTsori.H out 

Men «(f«ping oit 
•oow on riviar. . 


KiuiihliriK r">uiKl. 

Dull ruiiihling ><iiunil ju t itrt-rf^liiiK xhork; 

.•uini<> think it i-iiiaiiutiil friiiii IxiililiiiKs. 
Iliitnl li-rvibli- rumbling 'M h. ttvfans isbttek; 

niiuv out of SCOW to tea what it was, Hmn 

!<lioc'k came. 
Awjtki-ncd by noise tike loeomotlve eoming at 

full .-{X^l. 

KiniihliiiK jii.-'t lx-fi<n- Mliock. 

Shytit niiuhling !^>uuU like wind biuwing. 

Awake and up. Fintt indicatiMi of cartluiuakc 
wan low, distant, and incmaaing roar. 



YTSIRIK IMil I.ATIHNS (IK TIIK (JKnlMi. 

The parth-wavcs gciu'ratttl at th<' fntilt piii^t (hru the (>»rtirs <-nist witii a vi Uxily of 
probaMy fiom 2 to 3 kilotnotci-s |Hr sci-oinl. The uiKlulationH of tli«^ surface (lut> to tii<- 
passage of .xiu li w;iv»'?= w(tiil>! lie st> swift that thry would scurcoly hi' f>lx« rvi ii \ i<ually. 
Yet there Ls cutisKkTulili- ti-stiiuony, uf a cuUi^biti'Ut auU uidcpcuticut I'harai'tiT, tliat 
much dower undulations were olMervnl. This testimony comes from various parts 
of the region disturlKHl, ami a groat tloal of it is ]>i>-itivr niii! iiin >iiiiv(*r:\! a?- to «hat 
seemed to be the fact. Tlic eviileiice itulir-iit<» that there i.s a tyjM; uf wave in the ^uiiiid, 
in the n^mn of hig^i intensity, which has not ypt been wfKciently recognized, and the 
origin of whieh la obscure. StMiie 20 or rooirc obHcrvatiotts bearing upon this claw of 
phenomena are here Bummarily rit-oniwl: 

Judging from the dcocriptitms given, these waves behaved liko undulatioDB in water, 
with ati oscillation approximately normal to the surface. They were for the most part 
obser\'e<l on alluvial tracts, but sonui t>f the reports cotue from di3»tricts where there is 
but a thin ven«-er of alluvium or soil upon tlie rocks. If it should prove, on the basis 
of more abundant evidence, that these waves are |K'ciiliar to alluviat<Nl biusins, they 
may Ik- explaine«l a.s reHections fmin llic rocky sloin sof such l)asins. If a bowl of li(|uid 
Ik' tapt smartly, vibrations are iiiuu';uratei| in the rigid bowl which have a ^tetxl so 
great that the ^ioeondary waves g4>nernted in the liijuid pa«i» out from all parts of the 
walls of the vf ;~^( 1 S4'nsibly at the saim in-iant Bui the secondary wavt « 1hii< gi'ner- 
ale«l in the lupiid have .so slow a rate ot propagation that they arc ijuite apimreut to 
the eye, and m the central part of the eurface of the \kiv»l, when the waves nm% there 
is a violent conmiotif)n. If, instejid of a bowl of litpiiil. wc have a nwk La-in fiUecl with 
watiTtiaturatiHl alluvium, it mh-iiis probable that a tiiniilar cfTeet would l>e produced 
in a modified degree; and the viHtMe wave.s at the surfaee may have had sneb an ori^. 
But whatever be theii nii^lti, i* is ap|»!iri'iit that they must be a large factor in damaging 
structiuxis situatnl upon the ground in which they oi-cur, and w raiwiug the apparent 
intensity on any scale hatfcd on detctructivc effects. 

Freshwaier, HuuihoItU Count if IS. E. Stiinn). — My orcliard raiw<1 up between 2 and 
3 feet like a big breaiver coming in. 

Ftriulale, HvmhnMi Cntmlij f A. W. Btarkbum). — TboBc who claim to have been ont 
of tIiK!i> \\\u \\ ili> -h(X'k came, state tliat the earth rose and fell lilce the waves of the sea. 

Furl lirtu/fj, MeniiiH-iin) Couuhf (O. F. Barth). — .\ man wnlkin'ir along the Ptrei t wa.<' 
thrown ilown. He is positive the wave traveU-d .«outliwe.'^t. liie groimd undulation.s 
were 2 and li fe< l high. 

Piiini Anno, MendiHttw / / iW. \V. Fairbanlcs}. — The ground moved in undu- 
lating swells or waves, ri.-iiug and falling. 
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Santa Rosa, Sonoma County (Miss I^>cke)- — A man saw aJi eartli-wax'e 2 f«H't high. 

Oriall, Stnuma CouiUy (('. L. Jeffrey). — The surface of Uje earth waved like water. 

X-ijui. Sapa Cottnty (T. Hull). — ^ Those who were out of doors say the treoB bent as 
the -hiick cam*' like n wnvo of lhr nrfrm. 

iHeamnton, Alumedn Countij (..Miss ¥. iAH-kv). — A la*ly uear IMeasaiituii saw the earth 
go in wavis like the ocean. 

San Franrisro (Mw- F UK-kc). — A fireman at the cnfpne bouse 1757 Waller Street 
said the grouuil went iu waves. 

San MalBOy San Afateo County (Mr. Maxwell). — The earth rofic am) fell like the swell 
of the sea, the swells being about fcrt h\^\\. 

Saratoga, Sanfa Clara County (Ixniiso M. Atkinson). — Distinct wavos p!t«t over the 
grounil from nortlnvcst to snuthoa.-t, the orchard trees rising auil faUing on each wave, 
like ships at sea, while the ( hriric poU^ along the road leaned this way and that, some 
seeming; al'iifwt to touch the grouml. 

Santa Clara, Santa Clara County (I. II. Snyder). — Mr. Dau Pickering, living a mile 
S4>uth of Santa Clara, says that the grovmrl nysf and fell in waves about a foot hi^. 
(Uhf'T"^' "ny thnt tlu- f^^f•^r^^■l^■ s(>cnie<l to hr atritritcl by n wave-like TTKifinn. 

San Jose, Santa Clara County (W. Jj. Prossi'r). — Many iierson.-* .saw waves in the 
gnmnil. Sifting out exagipgerations, these appeared to be rather more than a foot in 
In irrht. The best f>l>serv<T estituafi 1 the ilistanc(> from crest to cresl. at (M) feet; others 
much \t^, but they muni have been greater, for there la no evidence which »\iovi8 any 
Bueh vertical cracks aa would have been produced by short waves. A good olwrver 6 
miles JMiuthwcst of San .!•>.<«• descrilx'tl tlie waves jus |Miralh'l with certain tree i nw- which 
arc northeast and southwest ; mid the waves moved from him at right angles to the line 
toward San Francisco. Another |ioi-son, fi miles nor1hw«?t from San Jose and looking 
south, saw the waves (which \w thinks were c!u<t and west) coming toward him, ami 
henci- towanl San Franciscfi; but alntut the middle of thir (juake these were iwei by 
other waves and the whole surface re.seujblcd hillocks or cross seas, and the tree-tops 
waved wildly. To the man to the southwest of San Jose, however, the tops of the trees 
were almost .still, whilt* the tnuik*^ wnvn! sinuou.sly. 

Meridian, Santa Ctara County (U. A. W aring). — A la<iy reports seeing waves travel- 
ing southward along the driveway, and a man reports seeing a heav>' wagon move baek 
and forlli si vrral times, 4 or fei-t along the driveway. 

Campbell, Sanla Clara County (V. M. Kiglitcr). — People out of doors at the time state 
that there was a very rapid wave-like motion of the surface of the earth. 

Wright, Sanla Ctara County (Flora E. Bee<'her). — Mr. Deacon, our neighbor, rose 
and stood by the window, and he declan's that the groimd rose in waves. 

Coyote, Sanla Clara County ((}. .\. Waring). — Near Coyote a man rcport.s having 
seen A nortlnvest-southeast fence move in a wave-like niotion, beginning at southern end. 

Paicene^, San Benito Countf/ 10. A. Wariii<:: —Toward the Cienegn Litne Kilns, 4 
miles south of I'aicencs, a nian re|)orts .scemg a wave coming westward thru a grain held. 

San Lucax, Montervy County (G. A. Waring). — West of San Lueas the waves were 
rcportr-il to li.'iVi' IxM-n ■<i'i-n nKivintr southward over (he hills. 

San Luis Ranch, near J'adicco i'fl*s {Cm. F. Zoffman). — Mr. Mills stateit that the sur- 
face of the grotmd moved up and down like the waves of the ocean. 

Mendota. Fn nn County ((i. F. ZnfTman). — The jH-ople wlm (ili-( i\i il tin- plain.s at 
Mendota said that they assumed a wave-liku appearance, and tlmt the trains rose and 
fell as the undulations pant beneath the tfaeks. They also stated that this wave^ike 
ap{>earance wa" conKned to the north and south movement, the east and west motion 
being more in the nature of a tremor. 

Visalia, Tulum County (F, \. Swanger). — The movement of swell and fall of wave 
seemed Strang. 



Digiii^ca by Goo^lc 



PATHOGKMC KPFIXTS OF TIIK KAHTIlQl AKF:. 



A curious aD<l forlunaU'ly trivial effect of the carthtiuaki: wa*. the pru^luction of nausea. 
Thto was observed c^pot-ially in the lei^an of dower motion of the earth, beyond the 
WUie of tlo«tni«;tive (;fT<^<;t«s, l)ut onr or two rvi^^c-j Ik iii^ reported fi oni tin- n-^inn of 
high intensity. The sicknesss prmiucod was m most cajHS &p|>aruQtly siiniiar to sea- 
meknefls, and Mcribabte to the swftying of the ground. In the few ceees which oeeurred 
in thn rcijion nf rjiiirk mntinn, the naus«'a was nion- prolxnldy <Iu(' fo lurvniis shcwk. 
iJrief nieiitioii is here niaile of the caiMM rcport<xl, tho there weie probably uiany others. 

At Ruby, in Siskiyou County (R. E. Madden), intensity Ill-It, persons were slightly 
nauscatwl or rendercil dizzy, but tlie ^M-Iinn past instantly. At lIjitoD, Siskiyou County 
(E. H. Uixon), intensity IV-llI, people fdt seasick. Mr. J. U. Kobcrts, of Vuba City, 
intensity VI-V, reports that 5 pejsons on his place were made quite siclc. In Maiys- 
ville (R. F. Watson) the shock caust-d a dizzy feeling. At Stwklon (10. Hu^tea), Jll- 
tensity VI, a considerable niiniber of pcofdc suffered from nausea and dizzincs;?, with 
headache, for a time after the shock. With some these di.<agre-eal)Ie symptoms per- 
SMted all the following day. At Modesto ( K. Iluf^cil), intensity VI, » number of 
{Kjopln were affecte«l by syin]iff)TiH somewhat like those of si'u>irknrs'> for «<"Vera! hour'^ 
after the shock. Sua i'iaiu i.--t:u ij.Mi» F. Locke). Mrs. K. wju^ iimi.-;viited by the earih- 
quaka and felt pain.s in her hcArt. Several people were nauseated by the motion of 
the prnnnd at Fr?-) niIi i u, Saii Mat^H) ('ounty, inlen.-<ity VIII VIT. f(l. A. Waring.) 

In Hear \ alley, .San liemto County (U. /V. Waring), iuteiiKity \ 1 \', a man out-of- 
doors became dixiy and nauseated, but did not at the time realise the cause. Thru 
tlic south end of the valh y several people l)eeaine iWttv. Hetwt i n M> ndota and V<k\- 
Unga (G. F. Zoffiuan), intensity VIl-Vl, niaoy persHULs suffered from a naawating .sen- 
sation. At Gone}o, Fresno County (B. Pickett), intensity VI, the earthquake made 
.some peujile ^ick at thf i-(oiii:ii fi. At Sunta liurlmra (J. .\. Dodge), intCT^ity ITT. a 
woman who was uut-of-dooni at the time of the shock was made slightly <hzzy. In 
Gardnerviile, Nevada (J. A. Reid), intensity IV^ a number of people complwned of 
a feeling of nausea while eating breakfast at the time of the earthquake, but they felt 
no motion. At Yeriugton, Nevada ((1. 1). Ix)uderback)i intensity IV-lII, one person 
experienced a dissy sensation. At Lone Pine, Nevada (M. S. Dearlwru), intensity IV, 
a good many people when they first felt the shodc thought that they were aunply disay. 



Miss Finetle Locke, of SanU Cms, has mtcntitt^il licradf in an in(]uiry into the be- 
havior of aiiiiii:i!s nt tin timr of the earthquake, mid Ihls prepMri .1 1( n<^thy notes reciting 
incidents wiiicli were re|H.>rted to her as the effect of the main shock and the after- 
shodcs upon animals in various parts of the Coast Ranges extending from Santa Rosa 
to Santa Cruz. TTi r unto, wlitc lt n fxr chiefly to domesticated aninuds, form the basis 
for the following .summary statement: 

Horses. — Horses whinnied or snorted before the shock and stampeded when the latter 
wa.s felt, some falling owing to the eomiiiolinn of the grouinl. Horses in harness Ix^-amc 
frightened and ran away, while others stupt and screamed. .Some hordes with riders 
in the saddle stumbled and fell; others stood and »hivercd. A mule near Santa Rosa 
refu.sed to eat all day. A farmer in tlu- sixuw neighborhood oliscrved his horses moving 
alniut, whinnjnng and snortuig, ah<l ealle<l to his Ikiv, who wa* with them, inquiring 
what was tho matter, but k'fore the boy could answer he felt the shoi-k. In a stable 
of 30 hones on Alabama Street, San F!rancisco, all reared, sntntcd and jumped before 
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the Btablc-man, who had jw^t fed them, knew the cause of the trouble. Of the 30, all 
but 5 broke their hftlters and came toward the stable-man, who bad to keep them off 

with a pit< !ifork. Sr\rral h>ii><s al tlif various engine houses of tliD San KraiirlM-o 
Fire iX'partiuent Ix-canic frightcucd and broke away from their stalk, la stables 
generally horses broke away from their stalls, and some failing to break loose lay down. 

Cntde. — Cattle on thn hill-s eanie (l<mn (o lower lev«*l<, and in some lo<taIities did not 
return to the hills for some days after the shock. Cows in corrala near the fault-line were 
in mauy localities thrown to the grounil; others stampeded and ran alwut wildly. At 
Okma CQW0 in the milking corral were thrown to the ground and rolltnl over, and as 
soon !L« flu'v could stand tlu v vtampetK-d. The stampeding of cows from the inilkinj^ 
corral vva.s n-port*Ml at iniiny ruin lies. Several iitstances were i-e|K)rte<l wheiu cows 
stamiMik-d before the shock was felt by the ol>serv(rr. In other cases cows about to be 
niilketl are ?!Kh\ U> lia\( U^en restU-ss before the >h(>rk and to have Iain down as soon as 
the shock was felt, some giving less milk tlian lusual. Two cows near Duncan's Mills 
are said to have died as a result of the abode. Several cows dropt oalves prcmatuiely. 
I>owing and bellowing of the cnttl<' at the time of the sliork was v<'ry commonly reported, 
and in some vases thii» is said to have oceurrcii a little before the shock. 

Cab. — Various rcport^i regarding the behavior of cats at the time of the eartbqtiake 
and the anrr-shoeks inditalc that they iK'came alanned. Some rii-lio! alH.ul wildly, 
with big taib and bristling bocks; some hid in dark corners and otherwise beliaved 
abnormally; some disapp4'ared for several days after the shock. In the afterfihooks, 
eats seemcil to perceive the tremor Ix-fore people tlid, and erouelM*<l in fright or ran. 
At Olema 7 cats were not seen for 2 days after the shock, and in Alameda some cata 
disappeared for 3 days. Some carried off their kittens. 

Dog». — Do09 generally l)oearae alert bofoiv the after-shocks, and barked, wUned, 
or ran to cover. After the shock some ran Bway and flid not return f(ir a day or several 
dsya. iknue harke«l at the time of the sluK'k and ran alxmt with their tails iMjlween 
th( ir legs. Many sought the protection of houses and stayetl close to people after the 
shock. One dog near Santa Kosa ran about the hoiise for 10 seconds before the shock 
was felt, and then juinpe<l out of an open window down one story to the ground. Some 
dogB were in an excited condition, running about vagudy for some time after the dioek; 
anr! thi^ was repeated at tile aff er-shrirks-. Others ran striii^ht away at full .siXJed. 
Some bitches brought their pup|)ics to what apparently seemed to them safer quarters. 
Some took to theff beds for several days aftor the shock and others refused to eat* The 
most oommoii n | < ir! n ;:;ariling the behavior of dogs was theur howling during the night 
preceding the earthquake. 

Chidbeiu. — Chickens generally ran for shelter to their houses, with thefar wings out- 
stretched, squawking. 

Wild animah in confinement. — The wild animals in confinement at the Chutes, San 
Francisco, crouched and remained quiet during the shock, but roared after it was over, 
kd fay the dephant The elephant also roared at the timca of the aftershocks. 




MLNOR GEOLOGICAL Ki'FElT.S OF THE LUTIlQl'AKE. 

LAKDSLIDES. 

Tbcir art' three ty|•<'^< "f laiuH'ules known in the (Nnu^t HuuKes. For cuiivcuieticc 
in refereiico they may lie designatwl at) carth-avalanclu's, earth-slumpA, and earth- 
flows. The first and hist rsf tfir^r rirc (if ^oinewliat exreplionai oeeurmirc. Ixit the 
second b exceedingly common. ThcM- iainl-liiles are of goulugicjU injiiortanee a^i an 
agency oonocrned in th« evolution of th« |reonuirphy of the Coftst Ran^ of California 
to an extent etpialed in few other vririims; and it Ixromes a matter (»f interest to a|)|>re- 
ctate the rule played by curllKiiuike^ in pruinuling the eliieiency of thi^i aguiicy. Tbc 
activity of ail three kinds of Ian<li;lidc9 w related diiwtly or indiivetly to the carthqualce 
of April IS, I'MMi. In nnli r lo :ijip;i i i.ifr certain <if tlic nLiiinnshii). it will Ik.' 

of mlvaiitagc to state briefly, iu a general way, s^jnie of the characteristics of tbctut dif- 
ferent typc8 of landslidt!^. In doing thii^, rtffcrcn<>e will finMt bi; nuule (o the most cora- 
monly (»ccurring ty]H', the earth-fllump. The other two may then bo chaiaeteriicU by 
contrast with this ty|x;. 

Under normal conditions, earth-slumps appear chiefly as featnro«i of mature slopes 
which are ina<ljustnient to the ordinary proeesN's of rain erosion Hi. v .ur alst» found, 
however, a"* notable features of immature sIo|ks. at the base of wliieli horizontal cor- 
rasion is active, a.< on s4'a-elilTs and .streanM'lilTs, supplanting imder certain coudition:» 
the earth-avalanche which is chiefly fouml in -n h situations. On the mature slo|)es of 
the Coa'<t U!iii^< > of ('alifornia, iin.lcr ]w-ent climatic conditioa-*, the regolith or mantle 
of dccomiK>sed nwk, on the more common nx-ks. ap|M-ars to be accumulatlug at a wiuic- 
what faster rate than the run-wash can remove it. Thi!« cxci'^Hivc acrumolation of the 
ri fjrilith appears to Im? an important factor in producing conditions conduciv*' to earth- 
slumps. The climate of the region 18 clianu'lvriml by a pronounctnl alternation of 
dry and wet seasons. In the summer the soil and refsolith on the hillsiilos arc dried out 
til :i eonsiili t ;iMi- di'pth, in mnny i ;i<r- ilni,vii to the underlying finn rock; and a.^ thi; 
ilusicctttiou proceeds the soil .shrinks and crat ks. The cracLt thus fonned )M;rmit tlje 
ready access of the early winter rains to thr dee|MT portions of the w>il and reii^oUth. The 
concentration of the entire rainfall in one half of the year is also more conducive to the 
saturation of the ground than if it were tliistributed thruout the year. The cUoiate 
is thus a contributory factor to the prevalence of earth-dunipB. 

A factor of local im|N)rtan( e is the charjicier of tlw ululeriying gootogical formations. 
Where these cfinsist of clays or shahs, earth-slumps are much more lial>lc to be inau- 
gurateil ami to recur than where the rocks have lit tie or no clay in them. The emergence 
of springs on hillsides is also a fruitful caus^- of earth-slumping where other oondiUons, 
particularly the l.-ist menlioned, an- fav<i;able. .Vnother fa( tur may Ik- (he recent sub- 
jection of the hill-slojjcs to grazing and tillage. In gen< ral. liowever, this interference 
with natural conditions ap|X'ars< to have been conducive to excessive corrasion and 
sapping, ntlier than ti> -lumping. (Irazing and tillage rob the surfin r of its natural 
protection of deml gra.s.s and other vegetation, which in the early winter seasion tend to 
restrain the rapid llowof the rain-water and its concentration in Kimjs of comavo activity. 
New lines of comwion arc thus inaugurated, and where the nwka are but di^ttly coherent 
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new gcomorphic forma, of the bad-land type, are evolved wit h Btartling rapidity. This 

corrnMivc prnfcs« is sunictjincs coni|)li('atc<I by oarfh-sluniping. 

The activity of earth-t^luniping as a dcgradational procct« is, in g<'iieral, a fum-tton of 
the amount of rainfall in any given M!««on. T\\m in the winter of 1889-1890, in which 
the rainffill wn>- oxccptionatly lu nvy. m: tl)-sluni]>.s thruoiit thr- Cormf Hanjr'v-' wro 
much more lurtivu than in seaHoas of normal rainfall, and many new omv were Ktart(;d. 
In all such eartK-siumiifl tho Baturation with water of the ecal and nq^olith, and in some 
<'iL<es of <Ih' mnlrrlyinK fc irrniit ion-;, is an c-si'ntial r-rindiiioji. Ttiis wat<T i.s the main 
ag(*ut iu loo^uing or diiiintcgrating the material pii-paralory to the iilip. It m also a 
motive power on account of the large addition which it makes to tlie weii^t of tho un- 
stahlt inas> ; and it is a transporting ag^t owing to the fluid or plaatie nature which it 
imparts to it. 

The diaractor of the movement in an earth-slump is noteworthy. The ground moved 
drops away from (li«* sIo|m^ in the form of a bite, leaving a lunate or horscshoo^haped 

scarp overlooking the sunken area. As the mass movt^ liown, it generally ene<iunters 
the risiistsmce of mon* stable |K»rtions of the s]it\M.' Ik'Iow, and is thus erowded upon 
itself. Tho plastie mass is in tliis way deformed, and the defonuation amounts in many 
cases 1(1 nn efl'<H'live r<i(atinii rif rhc irinvc l gxtrtion U|M)n a horizontal axis. The lower 
portion i.- llirust over the piissive ground at its lower margin, and the slope of the sur- 
face of the movetl part b< greatly diminished and in many eiis4>s r(>vei-sed. Between the 
reversed slope and the limiting senrp n d( [iri---ii>n is thus fonnnl wliidi mny l>ecome 
a pfx>l. Thu change iu the slu|)e thus oi;ciLsi<inetl givuM r'lae to the landslide terraix'.' 
This kind of movement may be slowly continuous for considerable periods, or it may be 
fitful, i|f|)ending upon the sujiply of wa1<'r. In a -^hnnpintr tract the inrivotniMif may 
be repeated at various icvek, giving the slope an irregularly slept or terraced profile; 
and if the movement has been recent, numerous cracks and fissures traverse these terrares, 
particularly where they break away from the up[K?r limiting soaq). 

The instability of the loaiffi is an et^cntial feature of the eartb-«lump. When not 
actually moving, its movement is imminent at all times, but with varj-ing degrees of 
imminenee, dep<-nding u|K)n loeni eonditions. This instability and immincnc*c of move- 
ment is true of many slopes when- no actual earth-slump ha8 appcami, but where move- 
ment may Iw inaugurated at any linie by an exceptionally heavy winter or by some 
other precipitating cause. Severe earthquakes constitute one of these {tnTipitatory 
caiLsoa. Thrunnf (he Coast Range-, of California the small residual staMlity of many 
earth-i^lumps was overcouu* by the viitration of the grouud at the time of tlte i urllujuakc 
of April 18, and they were causetl to slump forward. In many other instanc«>s new 
earth sbimyis wr re started, owini^ to the sam<^ general eanse. l^cnides the earth-slump 
movenjents which were the immediate effect of the eai-tlKjuake shock, there were duubt- 
kifls others which were indirectly referable to the same cause. As will ho shown in an- 
othrr part of tlii^'' report, om:' cITcrt of thr f*arthi inakc wa-^ tin- ili-raiiL'finrnt of thr iiovmal 
movement and amount of flow of undergrounti waters, the ginieral result Ix'ing a tem- 
ponuy increase of flow. Inasmuch as many earth-dumps dopond for l^eir water upon 
sj)ring», there run Ix tiftli i!ou!i( that the increa'ied flow hiul ils efTeet upon thew, and 
promoted their activity several days or possibly weeks after the shock itsi'lf. 

Another way in which the shock conducetl to the activity of earttuslumps at a later 
date than th«' shock itself was by ojK'ning cracks and thus n>n<lcringthe <lep|KT portions 
of the unstabU' mass more acc«st<ibU> to the rains of the following winter. The move- 
ment of earth-slum|>s at the time of the earthquake was abnonnally large and sudden, 
thus h>ading to the development of numerous open cracks, not only in tlu; landslido 
proper, but also in the surrounding slojx's alwjve the limit ing .«cari». The effect of this 

• See U, 8. U. 8. Monosnipb, F, Laie UoDneviUe, by O. K. OUbcrt, p. 83. 
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would inevitably be the enUurgeimiit of the area of the fHkh in the wet maaon. Sim- 
ilarly on many slopes, particularly at points not far ili^taiit from tin- Hift, numerous 
cracks were opened without actual slumping of the gruuiui occurring in consequence of 
the shock; but the eonditbin were thus provided for the stumping prooeas the followbg 

winter. During the irinit-r 190<i-l*.K)7 many such nlicies were rc|K)rt«><l in agMMSVal way. 
Unfortunately detailed infonnation as to their oecurrencc is as yet lacking. It is to be 
not»Kl that an exceptionally heavy rainfall cniLKpirwl with the conditions establishc*! 
by the cartlujuake to produce these land.Hlides. 

In the type of land.slide thus far com»idered, the contiunrd water, which is at once in 
part the cause and the means of the movenicnt, accuiimlatcs relatively slowly, and it 
varies with the sea-son, thei-e U ing usually a more or hiss fre*; drainage from the lower 
jwrtion of such slides. Then' iii r, liowcvcr, other landslides which arc due to a relatively 
large and KuUileii accession of water to the uucutuMilidAted luatcriak of a slope. Such 
sudden ta&xmam of water may be eonecivod to he produced in a variety of ways; sudi, 
for exam|>lc, fi> a Fornllcd "cloudburst" in a di-^rrl cutiynn, tlic s5n|M^'= (»f which may 
be heavily nmntled by earth and looew rock; or tlic breakuig of a barrier which retains 
a bog or other body of water. For the prrsirnt pur|K«s(>, however, which is not that of an 
exhaustive systen)atic discussimi «»f (Iti-- class of pheiioniena, it will Ijc suHicient in take 
note only of water wiiich is expt^lied from the ground by the compressive action of the 
earthquake sliock. Such landslides may l>e discrbninatod from earth-sluui|>s by reason 
of their greater mobility, under the ilesignntion ctirlh-flow. Karth-flows differ from 
earth-slumps not only iu the much larger quantity of wat«r involvctl in their mechanism 
as a moving mass, in the suddenness with which the water Ijccomes efhciont as a trans- 
porting agency, and in the ra{udity of the movement; but also ui the brevity of the 
entire iirfK-ess, its finality, and its non-recurrenf<' 

Besides these two iyiKH of landslides, there is still another, which is iaunediatrly asso- 
ciated with earthquakes as a cait'^ of movement. ThLt is the slide of dry earth and 
rock U[)on precipitous .slopes nr tin ir fall finm cliffs. Soil or otiic; l-insc forms of earth 
may participate iu auch kndslides, but the material hi usually coni{x»sed chiefly of rock 
which beeomcs Ittcreaaingly diattered with tlie progress of the slide. Biidi landslides 
will here ho rcfriTod t<"» as cnrth-nfahnifheK. Tin y arc di'-'tinfrsiislicil from bnfh earth- 
slumps and earth-flows by tlic character of the material and by the absi^ncc of watt>r 
as an cssentud factor in producing movement. They also differ usually in the marked 
acclivity of the sIojm's on which they occur. They differ from «'arlh-slum|>-^, luif n sembic 
earth-flows^ in the finality or completeness of the movement. They arc not progressive 
roovcmenta, bnt sudden events; mmI there is no recurrence of movement of the mateiial 
involveil, altho the avalanche may recur at the same i»lace. 

Besides thes<> three types of latulsli('le, another ought |MMhaj>s to l)e reeogniml. This 
is the form of superficial i-arth movetm-nt which oceurrc<l in consequence of the earth- 
quake shock on the alluvial bot tout-lands of many streams. It may appropriately l)o 
designated an carlh-hirch. It varii>s from the o|M'ning of a mere crack, with a slight 
movement (»f the ground on one or Uith sides, to a violent anil complicatcti deformation 
of the surface, u.<ually acoompanied by cracks and open fissures parallel to the trend 
of llu.' iiei^ilitii.riii*: isfmnrn trriu-li. These crack*-' nrn! fi^-^-'un's' rut the ground up into 
strips or prisms winch lurdi toward the streiuu trencii, or, it may hf, toward an al)an- 
doncd slough, the lurch usually being acoompanied by a rotation of the prism. They 
are distingui.shed from all other fortns of landslide? by nenirriiiLr on jierfcctly flat ground 
and by the fact tliat they are apparently referable ilirectly and solely to the horizontal 
jerk of the earth movement during the earthquake siraek. 

A brief account, which in some ca.ses amounts only to a nienticni, will n«»W be gjven 
of iiomv of the various kimls of laiuklidcs set in motion by the eorthquako. 
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EABTH-AVALANCBBS. 

Earth -avalanches were caused cbiefTy along the searcliffs of the coast on the raoming 

of the earthquake, tho soitu' iilso oc* urn il (iii siivp cftiiyon-; within rlic /our nf high intcn- 
■ity. On the coast the eartii-avaiauchi^ were fur the uuxit part simply an uxccptbnal 
inodent in the normal procew of diff recession. Where the upland of the Coast Rangps 
approaches the shore, the horijsontal currasion of the waves riiaintHins n steep M>a-i'hfT; 
and the recession of the .s-a-eUff w (•fTectX'd by the rep^-ated occurrence of earth-avulniiches 
due to the umlerinhiing by the sea, eotnbincd with the disintegrat ing action of atmos- 
pheric agencies. There are thus always upon tho face of the cHfT mum ci earth or 
ruck, the fall of which ia imminent and may canly be precipitated by a severe Rhock of 
earthquake. 

The most notable of the Mlth-avalanehesoeeurreii where the .sea-elifTs arc higliest and 
steepest. This hapiM'ns on the coast df lIiiiniNiMt Cdunfy, 1h twci n Cajn^ Mendwino 
and I'oint Delgada. Not only are the cliDs here [larticuiariy favorable fur large earth- 
avnlanebes, but the coast here is cloae to the line of the fault wlueh caused the earth- 
quake, find so rrc(-iv( d nn r xft-ptiorially seven; .shaking. For many miles of co.nst there 
was a general fslip|>iiig of rock and earth into the sea, down very precipitous si^a-clifTs 
nuiging up to over 2,000 feet in height. Between Bhelter Cove and Point Arena, the 
«ea-clifT.s jire not so high nor sf) continnnti,-., hut tln ic wa.s nevertheles.s a very griH ral, 
and locally large, shedding of material frum their face ; and the sea was muddy fur many 
days after the earthquake in consequence of the dejection of tho debris upon the Bhore, 
within range of the attack of the wavis. 

From Point Arena southward to Fort lioss, the eliiT:> are low, being for the most ]>art 
not in excess of 100 feet. Rarth-avalanches were nevertheless of common occurrence 
along thk stretch of coast. South of Fort Ross to l^xlega IIea<l the clifl's arc again, 
as far as the !nniif!> of f!ie Rii.H.sian Iliver, s<!verai hundnsi fn-t high and very steep. 
Here again t artli-avuliiui iies were extensive. The roeks along thi.« entile .-iretch of 
coast from Cape .Mendocino to licnlega Head are prevailingly sandstones and sludcfl. 
On the sea-cUffs on the iiorili si<I< of l^>lin]u< Itay find west of the town of I?<iliiias, tliore 
was a very general eruiubliiig ;uid fall of the .si-aH-litV upon the beach. Soiuh of the 
Golden Gate, the most notabh^ earth-avalancheM were along the sea^;It(fs between the 
rily an 1 m-! Rnck. Tliis vWH lia-^ a Icnptli of nhoiit <» mile.s and ranges in height 
frt>ni alK>iit llMI feet up to 7CHJ fwt, and is cut alnui^t wholly in the strata of the Merced 
(Pliocene) serkis, which are inclined at an|^ varying from 15^ to 75*. The roeks are 
for tlif most part rnfhcr sfiff and incohenuit, ihn then! are ntitucroti^ u-cll-rf'rnrntr<l 
and indurated betb in the series. This cli£ eonvcrgiv on the fault at a small angle, and 
intetsocts it at its south end near Munel Rock. Ilie cliff watt Jtevrrely shaken and groat 
quantities ()f earth and rock wen* eausetl to fall or .«lip itown. 'I'isr i^rcat earth-slump 
At Mussel lUxk (Plate l'2i)c, o) was also notably acceleratctl. A similar sudden 
mofvement of t he ground occurred on the west side of Merced Lake, whereby a large sec- 
tion of the sl<>| 'i' t-ank Uwanl and into the lake, and a |H>rt ion of the bottom of the lake 
was liftetl above the surfawj by the deformational mtation of the c«lla|ise(l gnMuid. 

To the i»oulh of .Mass«-1 Rock there were several siiiall earth-avalanche,s along the 
cliffs, and numerous cracks wen^ formed near the brink of ilic ( lifTs which will in future 
tloubtless lead to further falls from the clifT-face. NVav Sati !'« ilro Point thore wm a 
large movement of the earth on the face of th«' high ciili. Um. eartii-avaianchc to the 
north of the Devil's Slkle started alxuit H(H) feet alwve the shore and swept the face of 
tlie clifT, curryinfi nwny nevend hundred ft* f of roa>!l>i il. The slide nrctirred nonr tho 
contact of sautistoncs rei>o.sing on granite, and Iwth kinds of rock were involveil. Smaller 
carth-avalandiee oocurml farther south on the seaHiliffs. 
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Tiilniiil from tin- coiisl [\wrc were numorous cardi-avaliiiulict^ (•aus4>il liy tin; oartli- 
<|Uakr oil the walls of strcj) canyons. One of tlu; niofit noteworthy of ihi'i^v was on the 
north si<lr of a short hut drcp canyon w«-st of Chittondrn and dose to the line of the 
fault. (I'lato r2<i.\.) The rocks coniiHwiiig tin; .side of flu- fniiyr>Ti ;in" the l>ituniinnii-» 
tthttJi*}} of the Moult rey series. The tilope ris(!» very slee|)iy tor alHiui ."»(K) feet and waw 
quite dry before the earthquake, altho it w*« covcml with Hpiinf; vftKctation. Ajkm 
of li.'trc n-i'k niiti' iirc'l thru this ve^e(«tion. At thi> ftinc fif the ^^Imi-k 'M>vcnU earth- 
avalal)ch(^•< were started, iuhI these tdiU suddenly down tl>e sIojr-, jiart of the nmtojial 
filling the bottom of the cnnyon and part remaining on the lem strap lower portions of 
the slojie. Tlie larp-r niasM< - wi tr ftrol^in nfT iiii near thi' hrtiik of the canyon. There 
wiLs apiMUViilly little or no rotaliuu of the sliding luam. The re.sult wns to p>rge com- 
ph-tely the lower part of the canyon with rock d^brifi, to widen the u]<|» r part of the 
cjinyon, and to exjiose <>xtensivf ^mf;!! .-- uf unw«>athered rock. 

On l>ccr Cnx'k, in the i>anta Cruz Mouiitaiiui, au cxteasivc carth-avalancbe startctl 
near Grizxiy Rock and moved wcstwanl down a steep, narrow canyon for about 0.25 
mile. (Plates I JIi) and 12r>\.) It then ehangc^d its <-ourse thru an angh- of alnMit 60" 
as it entcHMl a wider canyon of lower frrade, ami following this for another U.25 mile, 
finally slopt at the ItofTnmnn Shinf;le .Mill, which was wreokoil, A fine growth of red- 
wood, wmie JtM) feet in hei«;lit, was niowe<l down, and covered to the extent «if 10 acres 
or more with from -W to 'iO f<'i>t of dt'lms. Tlio fti < wen* frciin '-^ In 10 feet in diriiiiiiiT. 
The main canyon wsts iiWt A u itli earth and rock fui mi av« ni^i width of f*0 yards and 
a length of UH) yards. I'Ik < ntirc an»of the 8lid«> Wiis alxnit 2r» acres. The «li(T^iiee 
ill Jilt it uili Iw'tween the p<iint where the slide started and the shingle mill, where it stopt. 
is 5(M) fei!t. Accortliug to Mr. G. X. Waring, the sliile material lias a depth of 300 feet 
and is compoecd of mil, elay, and f)halc. Mr. E. P. Carey, who examined and photo- 
grapheil this int'Ti'>1'm<: f;trth-rival;iiii1ii'. ^-f;lt^'< thrit it > ii i^.'iii;ilc(| in riK'k (Ii;\t V)rokn 
away in pieces from the steeply inclined sIo|h* at the head ol the gulch, leaving a large 
theaier-like space, the bare, liKht-ed«rpd rock walln of nliieh were in sharp contrast 
with the sumnnidinK green vegetatn^i. The movement was fa.ster in the center or 
deepest part of the gorge than on the margins. Ttic rock was in gen(Tal piled up liigher 
along both sides than in the crater, and many pieces became cntAngUnl in the standing 
or u]no<iii l triH-s. A steep-walled tributary to the southeast of the main pilch .**upplietl 
HK-k material to the main avalanche, and the 2 streams joineil much as conlluent glaciers 
do. The material involveil in the avalanche shnwe«l every gradation from powder to 
angular picCM 30 feet or more in diameter. The surface was uneven thruout. Near 
the mill a man wa« kilhnl by a tree that fell as the avalanche was jidvancinjr. 

Mr, Carey al.^i re|K>rts another eartli-avalanehe hMat«tl on the IMly nuiih, almul 
4 miles southeant of the on(> just <lescribed. Here a huge HM-k mass, which einbracej* an 
area of about 12 acres at the headwatei-s of Cauley (iuh li, broke away from a hnlge and 
dropt, leaving a vertical .searj) of 10 (wi or more. The rock ma-v* in this case was not 
shattemL It practically maintained its integrity. The narrow gtilch tielow was un- 
favorable for fn-e downward movement. As tlie bhw-k readju^ti d iIm IT, i(> upjMT surface 
became nearly level, but wati lower at the foul of the mu'p than at its outer edge, thus 
imiicatimc that it had suffered rotation. 

At a p int iihout 1.2.") mil«s we.<t of the Mindego sink, on the ranch of .\n(lrrw Stengel, 
an eartli-avaliuiche is reported by Mr. Albert C. llcrre. It ia on a small tributary of 
Alpine Oeek, and iibout 4 miles southwest of the San Andreas fault at the point where 
the latter cros<<s Black Mountain into tin- head of Stevens Creek Canyon. The crirk 
here is in a narrow, fitceji-walUHl canyon in the bituntinous ^\uAc of the Monterey scries. 
The soil on the canyon side was very shallow, anit at tlic time of the v«rthr|iiakc it was 
shaken down into the bottom of the canyon, leaving the walls absolutely .bare in places 
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for a luuulrc«l yiinis at a -^tr 'tch. Tlir sliilc »!Xtun<ls for 0.25 inilc on bolh si<li>s of the 
canyuu. A .siiuikt « aitli-avaJiuidic was i jiuscd by tlie eiiiilnjiinkt' ou the raiich of 
Judge Welch, not far fmm L<iii|r liridfii' ami witliin 2 luilrs of Saratoga. Mr. Her re 
rcixtrts that horc the mnl on tlir noithw' -t -i i ' of a sniiill cii'rk coinhifr <ln\vn from the 
Ctistle Rock UiilgC; WM tihakeu ilown for |H-rh£i{>s 0.5 niUt;, thu not coutiiiuuuisly. In 
plaoee the tiM material filliMl up the creck-botl and totally chiuigal the contour. It 
(h'stroyi'il thi> ro:i(l to thf ranches fartlicr up tlu- ciiiiyon, ami wreckr l Minir Iniil;:! s. 
AloDg the upper part uf the area affected, a vineyard was dt'stroycil; wliilc fai-thcr down 
the oanyoo a h<>avy forest growth, «oiikii<ting nKwtly of mlwomi, uak, alder, and laurd, 
was obliteratcil. Tliis slide lies in the patli of tlu' San Andre;L>< fault. 

Mr. Herrc further reporUs a large Klide on the Mindegp iiaueh, 2U aiUes southwest of 
Palo Alto. Here, on the north side of Alpine Crock, a tract of »omv 50 acres sank at 
the time of the ear(h(|uake, with little or no apparent forward movement. The tract 
ttlopcd to the south and west, and furme«l puit of a ^reat, open liill paisture, with treeti 
and undcrbnifiih about the lower or cr<H-k side. The creek-bed itself is fillwl with a {growth 
of Douglas jgftfuora antl otiier trtiT^. The land, whii h licf ue the eartliijuake was steeply 
inclined, is now comparatively level, the ejistern and northern part havui^ sunk |K'rhaps 
1(X) fei't, while that on the west liaji sunk but 10 or 15 feet. The surface of the t^uuken 
tract was greatly seamed and cracked, and part of it wan flooded, owing to the spring 
uncoveretl; but otiierwise it was nnr liaiif^ed in apjiraraiu-e. Tliere wjus no |>ilinfr up 
of eartli, nor slidixig of one portion over another. -\ feriei- crost the tract, and the posts 
on it sank so that but a few inchi*s (H-otruiU'd above the awfaoe; while some Dou^aa 
spruces also sank several feet into the cartli .\ numb<-r of cattle were nrv tlic laml at 
the time uf the eaithquake, but were uuuijiued. It wazi a work of great ilifTiculty to 
remo\'e theni, Moek and tackle being necessary. The creek-bod waft apparently not 
afTrrleil. ncir wrn tin' fnrs in it disturbe<l. There was no api>arent nuivt iiirnt of the 
earth into the eauyou, but the whole iuas» mum simply to have been dropt troni a ciitcep 
dope to a nearly tmiform level, surrounded by the high, blank, almost per]>endicular 
walls of earth ami rock froni which it had been siuulered. 

Many other earth-Avalanche» of uiiuor importance were caut§u<l by the eurth«iuake 
in YariouB parts of the Santa Crux Mountdnit. At Hiilden Villa, 2 inileii northwest of 
Black Mountain, large blocks of r<K'k are reported to have rolled down the slop s. There 
were numerous slides aknig Stevens Creek, due chielly to the caving of the creek banks. 
iVlong the ritlge riwid southwi-st of Stevens Creek, sandstone blocks, some of them 0 feet in 
diameter, rdlod down the hills toward the creek. Ni-ar Half Moon Hay considerable 
masses of granite were disln lunl ..n i\ steep slope. (Plate 12h'.) On the roiul along 
Pilarcitos Creek, an eurth-uvalaiuhe ijrought down big bliK-ks of sandstone uiN*a the 
road. (Plate 12tii<.) At Boulder Cre< k a large |M>rtioM of the Huil was sdhaken Iooho 
from an abni{)t hill 150 f' < t high, and fell to the level of the crtvk, cariyitiL'- In vs with 
it. At the north end of i^t*n Lunioud Mountain, a ^lide carrievl Irvvti and i>nish dcjwu 
to the creek. Near Olive Springs, 12 niilest north of Santa Crux, an carth-avalanchc 
th'inolislifd T>c»ma Prieta Mill ainl killed si-veral men. At many plan- i]v ^mitli -iile 
of Corte Mailera Creek, huge nui.s.si'd of rock liail been thrown down from the steep blulfs 
into the road, completely blocking it. Almut a mile from the summit of the ridgiN where 
the Alpine road enters the Page .Milt roail, a slide carried away the entire roauKi i] for 
a distance of alx>ut 3(X) feet. On Purintiinia Creek a slide tilled the road for a length 
of about 100 feet ; another, between 0.25 mile and 0,5 mile long, dammed the creek to 
a depth of 25 or ;}() feet. .V large slide close to Wright Station partly dammed the stream. 
On the western sIo|h' of tin- ridge just west of Skyland, H'verjil earth-avalanches were 
cauMxl by the Bliock ; aiul great !filidei« of a i<iniilar uharai-ter occurred ou both si<.les of 
Aptos Creek for 0.75 mile. Beaidcs these, there were many smaller carth-avalaochcs 
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5n many jmrt-s of tlir .Santu Cruz Moiintuins which can in>f I>n cnnnirrntiMl. The ro were 
altio ^veittl ijucli Hliilei$ on tliu graiiitc t>lu|x» uf Mualaru Mountain, farther uurlli in the 
San Frandiico PeninsuU. 

Tti thi' ('f>n-i ir.int: '-^ tli* iidrth nf ihr May of San Friuicisco, rarth-avalanrhtw were 
uot so cuuuiiuu away fruiii thu ciukst a.s they were iu Ibu ijaula Cruz MoimlaiiiD. There 
were, however, two notable ones which desicrve inentioo here. The furst of thaw is the 
Maacaniu A'ulv, fi mil' > fn^i of HraMsburp. fl'lutf li4A,n.) Tlic sliilc i> iiln.ut 0.125 
miic wide at the tui>, au<.l U.d ntUc long. The rock in a tttralificd volcanic tuff, aud tiie 
eltp was down tlic dip of the hnU. The avalanche cut ito way thru a fir forest and 
ilanunci^l Maacania Creek. Thi; other is the earth-avalaiuhi; which, on May 1, 1906, 
danuni^l Cache Cri>ck to a depth of 90 feet at a point 4 miles below the confluence of 
the north and mith branches of the creek. The rock which fell is rwl sandstone. The 
wi<lth of tl»e sliili' is '.M) feet and its hi>i^iit is .5<HJ feet. The ihini thus foniusl liroivc 
one wci'k later, 'lliis t-arth-avalanche can not l>e so direetly rcferre«l to tlie earthquake 
of April 18 a.s the others heretofore descrilicil, but it was probably indirectly cau^*d by 
the shock. 

EARTH-BLUIirS. 

By far the most cnmnion manifc«tatioa of lanildide phenomena was that here referred 

to ru^ faiili-sliiiup. It would be wearisome to attempt tn nirntinn all the various earth- 
Hlum{)s stiraulatcil by the earthquake, eveu if iuforuiatiou were sulhciently detailed to 
make this poaaible. Only two of the more important slides which have come under the 
observndnii <>f j^cnlogisti? will he noteil. 

CajK Fortumi.'i earlfi-xlump (F. E. Matthcs). — This land^de, inunediately south of Cape 
Fortuna.s, is by far the most extensive one on the northern coast. (See plate 127a, b.) 
In May, HMHi, it i)rojecte«l into the ocean for altout 0.2') mile, like a huintnocky headland 
of irregular outline; in<leed, it foroicil a new cape on the coa^t-line, but will doubtless 
rapidly he: cut back by the action of the waves. Its length, in the direeUcm of its move- 
ment toward the oceun, is estimated at little diort of a milc!; its width varies from 0.25 
mile to 0..'> mill-. Its total di-sceiit, from the summit of the higher scarps at il - luad (o 
the level of t\w si-a, Is probably less than .jtXI fei:t. Its siirfaee Ls excee<Ungly irregular, 
with many large humps and hollows. Over lari;c areas the s<hI is more or le«B ihythmi- 
cally hinki-n liy ilti-]* crncks e\t'Mi<ling at right angles to the <!in-ftton of niovcment. 
Tlie-M^ enu'ks an* rjiily a few f<vt ajiart, and the stMl-blocks Ixitween tln-m lie mostly iu 
tiltoil attitwIcA, making the area oxd eilingly ditlieult to travenic. The general aspect 
is not unlike tliat of a iiiui li frcvu— i d t^laoier. In -uim- places, lunvever, the iii:u-> sccuis 
to have Ijeeu torn aj^ari so complt tfly that the sod is nut merely broken but almost 
swallowed up or buried, the browin* am) yellows of the umler soil being the pmvailing 
tints, .\round its ;iri' a ihiihIm ,■ uf -fi r|i :.i-,-ir|i-, frinn 1(K) to 2"() fi-cf hiirfi. They 
ant trsiK-cialiy prominent on tlie north .side, and again towaril the tiouthejuitj but over 
cotwiderable stretches Iwtwei^ tlmf. two sets, the broken surface of the sli<le joins the 
uiiltfoken hillsides to the east without significant offset. Owing to this, the slide is 
catiWy approaehctl from the wa^n roa«,l (from Ceittttrviilc to Cape Town), which ]^a^ea 
close by its head. The Inn^ntudinal profile of the lamyide is one of gentle slopes for 
the most part ; itsdei !i\ i^y i-^ not at all gi"eat, and in a few pWes even reversed dopcs 
occur. Its noteworthy featuri> is not its vertical droj) but its gieat forward movement. 
In a seiLse it luis flowed like a partially phistie ma.ss, expanding and advancing 0.2o mile 
-beyon<l the enast-iine, but tlescemling only a few hundred feet. 

In its general lu-^peet, as Well a- in the nature of its inovemetif. (he Cajte Fnrfuna.S 
landslide is altogether different from those oLstTved farther soutii, particularly along 
the mountainous coast both north and south of Point Delgada, whkih, in effect, cUd little 
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clfic than rc\ ivt a ticries of old laiul.^li(i<; fafel."*. This may not be npparcut to an ol^tvorvxT 
oti thi! b<>ac>h, but <iiiit(! striking wli(>n tlic coast is vicwttl in it.s entirety from a vesBd 
ofT-shorc, Tlu'sc fiuTl^ (■xish'il hcfnir (Ills r:ir(]ii ju:iki', Iu'di ri'cnfjni^cil n.s' stich. 

They aro con!<ijifuou.«ly outlincil against liic dark tinibi-Tcd slopes L>t>innd tlioiu, ri,sing 
from 1,000 to 2,000 feet above the shoro, and affording an important fleries of land- 
itKirkn for tlic riiariiKT. In strong contnisf witii tlii'sv 1k»|(1 nioiintriin fnnii>' is tlic rcfrinn 
ill which thu Cajx- i'ortuuas laiiUsliilc took ]>Ihcc. Tho laud hcri! cam scarcely be calkni 
mountainous; and while it lirealca off in cliffs at the coast and \» travcn«d by many 
fairly dif'p draws, it is cssf'tifiiilly ;i iTi;iiiiL of .-ulxhicil ri'li>T. (IiT.-if <Iccli\ itli'S arc 
uutably abnent, except iu the sea-cliffs, ami even these are only a few huutlrcd feet high. 
At the same time, evkienccs of fonucr landslidoH may be ceon on every hand. They 
are ni»t extensive, as a rule, and are it-* likely to occur on i^i iiilr -lr>|Ks ju< on stecj) ones. 
In a few ca8C8 only a a niarkud duwiitnlip iioticeabie, r< > iliing iu the uucoveriug of 
a steep scarp; in nearly e\'ery instance the difdocatod ro&s^ :(]>[>( ars not so much to have 
sheared off and dropt from its former |Hi{<ilion, as to have expanded or slumped, with 
an accompanying sul)siilonGe of its surface. The billowy and ixrcguUriy pitted apjiear- 
an«e of these an as, together with tho rank vegetation tliat covers them, aiford the prin- 
cipal marks of identification. Botii &om thdr characteristic form, suggi stive of plastic 
flow, and from their mode of occiuTonoo, it sccnw reasonable to infer that ground-water 
plays an im{)ortant r61o In thoir genesis. They are apparently masses whirli have 
changeil their .sha|M> in olxHliencu to a lessening of cohesion in their interior, through 
saturation wifli water. Whethfr the movement be initiateil by an earth-tremor or 
iidt, it is ill every case essentially an iuljUiliiieiiL to a more stable i)osition, rcmlered 
iie< (■•rij^jiry by a change in the physical constitution of tlu; mass. 

It is to this ratefrnry <if laiiilslides that the one at CajK; Forttinas iK'longs. While 
there arc scarps in varioas i>laces at its upjMT end, tht«c are n ally iii>i;;inficant features 
alongride of the extensive tract of tlu^ ^-li le itself. 'N\liat d<nvti>li|»|uii<: o< curmI on 
thepc pcarps was merely an inci»!< nt in tl>e entire mnvt-nicnf. Bdili in the L'ir<^e ratio 
between its horizontal advauce ami its vertical drop, anci in its general appearance, tho 
Capo Fortunas landdtde is elosdy analoRous to the numerous tesser si'uks refeircd to; 
and there is good rea-^on for (he iH lit f tlint, like them, it consisted <T;senti)dly of an 
adjustmeut of equilibriuui iu a pailially water-saturated uiuiis. It probably had luug 
been imminent before the earthquake started it. 

San Pablo furlh-^fump. At (lie tiiin- of the earthqnakr a landslidr oc-urn-i! on Mills' 
ranch, which in alx>ut 4 nules ejunt of Hau Pablo. The sliiU: Is interesting froni the fact 
that a previous Roolo^cal mapping of the region indk»tod that tlie pmnt whore it 
(KTurreil wa< on llu line of n fault extending in a northerly and southerly tlirection 
tlut)Ugh the t)ubrautc lliiits. The sUdc was cxauiiocd \>y Mr. E. S. LanA;!), who dcscnbcs 
it as foibws: 

There are n>!iiiy other landslides in thi^ vicinity, showing tiiat tlu < ountry is subject to 
such ^ides. ia this particuUr esse, one of the Castro boys iofortned me that the main 
part of this slide began dnrini; the winter ridns, and had fnuen a foot or mnra during t he^ 

rains. The halunce of thv fall nn urred the niorniuL; of flu f\'irrl.iiii:iki', Tlie .slide Ls on 
the e!».st nlo(R' of H st(H'|» )iill-i<|i ami I'xtemjs from llie t*i(> of the hil! acailv (o the bottom, 
alunit 4(li» I'rrt on the ^\i>^»-_ '[\a- width is about 1,500 feet. At tlie nurilu'a-t corner tin- 
licarp Ls fjn>iite.st, reacliini: perliajis 50 feet. It gnKlually decreases, and is very sliglit for 
the southwest 700 feet. On this .southwest 71M) feet the only evidence of a sliife 18 t he crack 
near the top of the hill. The north 800 feet of ground shows every evidence of sUding. 
The dry icround is much cracked, and these cracks extend up and down the hill near the 
scarp and along the hill where the ground has been piled up. In some places tliere is a 
network of cracks. On tlie south side of (he main slide the ground has piled up about 10 
feet. 'rhi> cxtciuls along nearly all of flic >i>uth side, and this tendency to \<i\v uji to ihr 
tiuuth Ls shown in other places. Moreover, the north side ahuw« that the ground bus pulled 
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awuy towunl the .south. The above shows that the uiuveutcul waa not directly down the 
hill, but wius moTv. to the aottth. The formation is madstouM and bIuiIiw, with cbxuiideiidile 

Bofl fiurfai-e soil. 



Ttir fiaiiM- wius -'>il<^ri[iirrit!y vi.sit<'<l l>y 



Mr. K. 10. Mat(hi«, ami the foUowing 
<|t'>cri|iti>'o note is by him. (Hoe 
fifpi. 08 and tiO.) 

TliPsliixtocurnNl ctisi of n Wi^h m\)i,e 
tit the ."iouthcni rml of tlio Sol)n»nfr 
Hill- It cos cf- I he tll.lllu•u^l half of 
an art>u whoHc terruccil nature in in- 
(lirativi- of a fonuef liadidide of mudi 
lurgfST ditnennons. The accoin|»ny* 
ing sketches ahow the ffcnentl outlines, 
.md a emfw-^iei't ion of the slide. It 
will Ih" noticed that the .slide does not 
I \ tend all the way vi'iv.!! tin- >iii()e, its 
lower e«l/ie.s l>einK fully KM) feet or 
more above the liottoin of the guleh. 
The lower .slojica were not materially 
i-hatiKed, and but little debris fell into 
the atream-hed. 

A steep .Hrarp has been pmdured 
eti.st of the ere-st of the riil;;f. Tlie 
downslip along thi.s .searji Uot'.s not 
(■\( i < <! 50 feet, and »le«Ti'(iJjes both to 
n<ulh and .south, .\long the north 
etige there hius l>een a marked move- 
ment down and southward, the scarp 
there averaging in feet. Along the 
south .side, on i he othi r li.ind, the loas- 
ened ma.s.s had aiixamiii i>\<'rtheold 
>iitfacr, prr.-cni itif; a hut^'int: mid 
cnwkc<l IroJUal .Marfi hoiiie 6 feet 
hi|^ It ai)f tears fn>m thin that the 
movement toolc place, not along the 
line of greatest derlivity, but in a 
direct ion twmewliat more southwan! , a.s ind iraird by t he arrow. The 2 hummocks pmbably 
existed before the slip occurred, but jud^inK by t heir gri>at ly cracked and rent surfaces, it 
likrl'. riiat ill. ir hr'vz)i\ l"'<'ii sli<;htly increased. The main eraek, whieh extendi 

suutlnvaitl lJ«»iii llic. upper .scarp, coiitin- 

ues along the hill.side in irregular zig-zags 
for some limt feet soulb of tlie slide. 
(Hoe plate t2SA, n.) 

Other oarth-fllumpc! refcrml to umler 

tin -I I I! II on the Distribution of Inlen- 
eily uro showu iu i>lHtc:i I2.'ttt auil 12\)\, 

B, V, D. 




J \ 'ConUor ifTttrval 10 feet Ca(ipr«xk ) 
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EARTH-FLOWS. 



MoufU Olivet Cemefery (A. C. LawHon). 

— Perlmp- the best illn-' r.ition of jui 
curlli-liuw cauricil by a sudden aceestiiun 
of water to the ineoheront malerials of a 



Via. m.~SeeilM of iMtddHle ahuwu iu »tt. tM, aluug 



-1. 



I'arn 



if 



|U.ikt -li. t lx, i- Ihat whicluM'curred in the upper part of 
Mount Olivet CcuiL'tery, near Cobua, I) miles i^oulll of iSaii Fraucii$co. The locality is at 
th« baao of the San Bruno «!carp, and about 2.75 nahi northeast of the Saa Andrew 
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fault al Mu-sxcl Rock. TIk .-In p .sUtpi; of tlif soarp is uiKk rtniit l»y iianl ;suu«i»Um(> of tlic 
Fraaciflcan i^crics, with but :i tiiin vciu't-r of noil, or none at all. At the baiK» of theMMp 
is the yi'iitic jilopc of Mrn cil Va!!ry, nn li-iiaiii h<Ti- liy Plcistrn'ouc ami rm-nt sands. 
Thu tfaiiUi^, fjartly culuut, lap up on tlm lower flanks of lliu ucarp, auti mautlu the trace 
of the auxiliary fftolt which follows its base. The MUKla thm vary in thieknem from 
a frathrT t».!<;(> to an unknown tlik'kiu's>, which it Is liclii-voil nmy Ixi ju* nuich ns a few 
huuilred feet at no great tiistanctJ from the ba^v of the ^icarp. Traversmg tlic gentle 
dope of thti valky-floM' arc iieveral diallow arroyos, which head in ineif>ient ravines in 

the face nf tin- scarp. \l the intiim-nl nf (Lc i ai(lii|iiaki- 1lirn- was a siiiMcn Diitj^u.slj 
of .Hand and water at a point at the u|)(Kr end of the ccnietery, close to the b:u>e of tiic 
RHi-]) and cpiitt! nt-ar, if not intmediately u|>on, the line of the I>ur1«<l fault-trace. This 
stn-am of .sand and water, aihnixed with the loam of the sIojk', flowed rapidly tlown the 
course of a shallow arroyo on a grade of about 1:25 with a depth of from I'.i feet iu iUi 
upper part to about 3 feet in itit lower. The front of the tttreain stoi>t abruptly at a point 
just Ix'vond the roadway alxiut half a mil*- from the orijiin. The How was so rapi<l that 
it carried away luaoy small trees; a wind-mili waa wreckcil and the heavy concrete 
block.s which wrvod for its foundation were swept down, with other debris. One «rf 
the pumpitig station.s of the cemetery was <leniolisheil by it, and 2 hone's wen* carritHi 
off their feet, and were extricated afterwards with difhculty. (bee plates 13Ua, b and 

ADOOrding to Mr. M. Jen,s<-n, tlie sup<'rintendent of the cenielery, the entire flow bad 
been accomplished within 3 minute?^ fmm the time of the slim k, and hf wa.s at its .source 
within 20 niiiiuU after it occurred. Tlu? height of the flow vvilhui a few hmidre<l feet 
of it« souire was attested by the mud u|M»n (he trunks of .some eucalyptus trees near ita 
nianrin. Tlii-^ nnid extended up to 13 feet alxnr thi' bottom of the arroyo. Thi.s, 
however, doubtless indicates the height of the fixiut of the sti'eaiu as it patit lliiij point. 
Ab the flow advanced, its surface near it« soua'C rapidly dropt; and by the time the 
front ha«l reached tlir ruaihvay (In- --rv(.;,f,i was probal»ly no deeper ;it its sntirce thnn 
at iia t<;ruiinu». Indeed^ it seems to have Ix-en Ktiuewhat loss, as then.' was a marked 
tendency for the sand to pile up at the front by reason of the negative aeceleration at 
the fmnt due to loss nf water. After the moving !iia-s had c<nne to re-t and |iartially 
Urieil out, it wm foiuid tliut it had left a streak of luutldy stand on the bottom of the 
arroyo avcraidng lUO feet wi<1e and alwut 3 feet thick. Taking the length of the flow 
as 900 yards, tlii.< f^iv<*s (he total vohnne uf flu cnniiKU t< d \m I .sjind im S<.),1(M) cubic 
yards. The cavity iu thu tilope cawR^d by the evacuation of this sjuid and luaia was nut 
ineasural, but was estimatcil to have a mdth of 150 yards, a length of 300 yards m tSxa 
ilinn-tion of the (low, and an average depth of 2 yanls. (.)n tliis < -tiuiate, it.s volume 
would bu about UU,OOU cubic yanls, which agrci!S iiuitc closely with thu estimated volume 
of the material ejected. 

The sand, af(er it hail ceius4-d (lowing and had Ix^en draintil and compaeled, und<)ub(edly 
hdd in the voids between the grains not less than 25 per cent of its volume of water. 
An additional 15 per cent woulil prol>al>ly give it the ncccaaary fluidity for flow down 
a slofH,' of 1 :2r>. lJut as (he (low was .swift, (hen- was an excei9 of wa(('r, so tha( probably 
25 |)cr cent would have to In* a<lde(| to give it the proiH'rties manifested in the actual 
flow. The sand, however, in its original position Ix-fore the time of the eartln|uake, 
probablj' ilid not contain more than 20 per cent of water, since (he uppiT or soil layer 
had Ix i n sf)m«?what drieil f)ut by the air. To (he original sand of the slope, tlu'refore, 
tliLTL- must have In-iii ailded 30 per cent *tf its volume of water to cause it to Ix-have a.s 
it tliil. Tlusamounts to 27,tMK) culjic yards. This water came fnmi ground innne<liately 
bf!o\v the soiirrc (if ila' flnw: and il fanic in ri Tin't>icn(, at the (irnr nf llic i-artininake. 
It is only another way of slating tia' (acts to .sjvy that it was {;<|uee2cii out. There waj3 
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no distiirlmnrc df tlir -nil un cidicr side of the cavi(> , I'Vt ti in \[< iimin-,!iHto vicinity. 
On tha idiuulUcr tu tUu :juulhuu.-it, whcru livo itvuiM uf the auxiliary fault ptuwos over 
pmctically hiae rock, no evidence of moventcnt wm detciied on critical cxarainatbD. 
The expulsion of the water was a i>ur<'iy loeal |ihenoni«-non. In attempting to ex])lain 
the caus«; of it, or to asccrtiim tbc local subterrancaa coiultUons which ootuipiml with 
the earth(|UHkR «hock to bring aliout the event, it Mboidd be noted fin«t that on the line 
of the fault-trare there an- longitudinal di pi-essions, which ap|M'4ir to l)e in part structural 
ami in {Mirt due to crubiou fuUuwing the fault. If one of these deiin-^sions should liKrally 
have ibv. character of a Hink, without fre*; Uraiiiaj^', then the sjuid which lille<i it would 
Ik' sat united with wifttcr in cMnse<|uenee of theninHof the previous wiHU r. It is !>clieved 
(hat tlic compressive action of the uarth-wavu p!i.'**inR (lirou^th such a pocket of .satu- 
ratinl n)iiv\, and reilected |N!rbai)s more than once from the containing rock walls, would 
he ade<|uate to expel 27,(HM) cuhic yanb of water from thi- deejN'r |Mir(ion and a<ld it 
suddenly to thi more superficial |>firrion of the forinulion, thas hrinpng alMiul tin 
carth-floM. It may Im> stated iu lai> coniie<-tion, although it has no conclusive In^uiiuj; 
upon the (|U(>!<tion involv(>d, that the sands of tbc valley {generally uri; an al>uniLint 
source of wrl! wafer, ;uiit t!iaf there U a surface well \vi(liin a few hundred feet of the 
Bouree of the eartii-lUtw , lower on the shipc. Tliere was very little water iu the airroyo 
before the eurtlujuake and a very in(<iinitfieant vtreatn afterwards, the latter being pn4>- 
ably refcral'le In (lie ili-ainni;!' frnni (lie .'jiTtoiI ■^aiid. 

Vicinily of IJat/' Mtn/ii Bay (Itoberl .Vnderson). — The t!ui'th<(uake .^huvk caused the 
appearance of an unusual amount of wator at tlie surface in many i^acei!. This was 
noticeable in the vicinity (if San Hnimt, where .several short str<'nins rnnnim: into flic 
bay were flooded by au unuhuai volume of water during the fu^it days following the 
earthquake, in spite of the fact tluit it was perfectly chtar weather. Instanocs have 
been cited in the pn'XMit writer's notes on tiie rt^nlts nf (lir earth<iuakr in the San 
Frauci»cu rcuiusula, of water with a salty taste or milky uilur itiiiiuuig from i>priiigti 
after the shock, and of streams being mtkldy and flowing with incrcwued volume. These 
fact**, and the fact that water continuinl to issue after tlie eartluiuake at the jMjints wh«>rc 
earth-flowa occurred, and where it liad not been in evidence before, ami that earth- 
flows oecinred sometimes on convex slopes where tlic conrentration of water under 
nonnal contlitions would Ix; inilikely, st'cm to l>e explainable only Ijy the theorj' that 
underground conduits wore diiiturbed anil matle more o|M>n, that nt^w cbauuels of ciicape 
for the water were formed, and that water was actually s<]ue(>2eil nut of the hilk in some 
eases by c(»mpri>ssive movements. This flowime of water to the surface, in increancd 
amounts and sometimes at new plaeett, cause*! the formation of (h(> earth-Hows, llie 
places where (hose delKM-hw occumtl may or may not have \n^-u previously ixiintH of 
concentration of s<'<'page water, and the s4hI already in part siturated. Hut it tS sup- 
p^»^<■l| tlial tlic ccintetit of wutiT wjis iiicreii.<ed by (he slun k, |H>-,-itily in rxtn'me cases 
by tin ^ti.-luii^ up of a large vohune; and that this increment <ti witter, witii its dis- 
inlegruting, weighting, ItibricatiDg, and direct forcing power, uding the attack of the 
shock r>n t!ic Mfil. u;i< tlte main cause of the earth-Hows. 

'lliere is liltic e\nli iice fis to when the flows wi;re lirst set in motion; wlu ther at once 
during tbc shock, or latter after the lapne of some brief pcriml of time that may tiave 
jjeen neces-sary for the accumulation of (he water in extra lari:!- <p;!int!(ies. 

Eartlt-ilowB originated iu valleys, iu guUie^x, or on hillsides. W here (he weight of the 
earth, combined with the weight of the atkied water, wri suflicicnt and the substratum 
<»f (he .<iiil was n'lidered iila-li.-. gravity can-cd if tu < •■■]> like a lava-.^itream . li-aving 
a hollow in the place from wiiicli it e&me and a fan ur ^>ngue of debris down the slope 
bdow. Movement was ei^eislly apt to ensue where the ffaand had been previously 
wet, the intennty of the earthquake idiock being particulsrly great at sueh pdnts and 




PLATE 133 




B, Eaith-flow4Bi]eieutofH»irMocDBi7. R. A. 



' Google 



MlNUJi UJiOUXilCAL EFiECnS OF THE E-UtTUQUAKE. 



395 



the ternIriK y of tlio vibrations lM.>iiig to st't the in;i.-> in mntion. Km fli-fldws occurred 
in umiy yhncvs '\u thu Coast Kangi», auil probul>ly titruoiit the rcgiou iu which the 
shook was heavily felt. The writer found umny uf tht ni, Inrgu and amaU, on the Sm 
Francisco I'ciiiiisulu and in the Santa Ctiu Mountains, also in the Uoiint DJaUo and 
Mount Uutnilton Ranges. 

Following aru Uuscriptions of 5 earth-Oow.s timt occurreii on the muruing of tho earth- 
quake in tho neighborhood of Half Moon Bay, which b on tho ooaat 25 miles south of 
yan Francisco: 

Oue uf them \vu.s forino<i in the iiills lurtleriiig the terrace at Half Moou i^y, iiiunedl- 
ately south of Frenehman Cnek, 1.5 mika north of the town, and a mile from the aea, 

lit :in clcvntion nf 100 feet. It is ])iftnri>f| in [ilnte l.'J"2.\. At tliis place the earth cnvnl 
away iu a cre^cciit-sluiix'ii area ou a t^lope of only 18°, and floweil out in two long aruu 
so as to leave a hole 4 foct drcp, surrounded by vertical walls of unaffected soil. The 
flow occurred at a fairly high point on a gently uikluluting incline. The dischargwl earth 
was divided by a mound, at a point 1.5<) feet below the summit of the arc, and followed 
two ooursca which were determined by gullies on both sides. Mueh of the debris over- 
flowed the central mound at the isanie tituc, and imHidatiNi the barley fields to a depth 
of 2 to 4 fe('t, for 1(K) f(H't farther. On Ixith sides of the central mound the raving awny 
continued to the same depth. In the left-hand f«»rk it 8tt)i)t within a f(;w feel, ami the 
flow did not extend very far Ix'yond. In the right-hand fork a cut KK) feet long and 
M feet wide wits made, tho earth flowing down fi-om it 2.'»() Uvt farther over the grain 
field, as Hhown in plate 132a. Thuij the whole length of the slide was 500 feet. Tlte 
width of the mtdn hole was on the average about 100 feet, and the length, as already 
mcutionoii, l.")0 fn t not iiicluilinji; the rirms. 

In t his hollow in the liilkides many dry blocks uf sod earryiug growing grain - usually 
in an upright iKisition — were left stranded 4 feet below ^e surface of the hill by the 
removal of the subsf>il. TIk; fence that croeit this iiirii w;is btokni and carried away 
and partly buried. Where the caving cea.sed in tiio riglit fork, a ridge of debris was 
piled up acroRS the mouth of the hole, much higher than the stream of loose material 
that flowed farther. Similar ridges wen; hcaft up across the path of tin; flow, wh(;re 
the breaking away of the hill stopt in the other arm and at the upper end of the central 
mound. 

The .south or right arm of the flow extended down the hlU at an angle gradually 
decrt a>in<,' frotn 18° to Icss tlwn 5°. Large parts of the fence were carried on its sur- 
face for ;ilKJ foi't. 

Plate 132a gives a detailed view of the lower extremity of the right arm. The stream 

c;inii' \<) ;ui fdirii|)f sto]., like a (|uickly ritolc(l hiva flnw, an.I jirescrvrd a fare 1 to 2 fwt 
in height abo\'e the grain Kelil. The surface uf the flow consisted largely of bhicks of 
sod, usually almost upright, which were carried down from the hole without much 
moistening, or traiLsformation into material capable of flowing. Tin Imlk of the flow 
yraa a moist aggregate of earth fragiucntii pusijvssiug something of their previous form 
and grading into mud, which assumed a semi-fluid consistency underneath. The 
bottom of the hole, and the How itself, R-maincil too muddy to walk on for weeks after 
the earthfjuake, and the field below the lower end of the lnr<ie nrm w»« left nifirshy, 
tiui it had not been so before. It i.s to be noted that several fairly !u a\ y iaiu.s followed 
the earl 111 make after an interval of several day.<^, antl before these e;u-th-fIows were 
visite<l; but these were not sufficient to ncfonnt for the atmnitit of moisture ol><erveil. 
The chief effect of the water was in the ground at a depth of 3 or 4 feet below the sur- 
face. It rendered the soil sufiieiently fluid to enaUe it to flow down the gentle slopes 
probably partly oozing fri>iii undrr the surface crust niid jkhIIv tran-;|:iorI ui;; thi> sod 
with it. Most of the surface was cuiTicd down with the uiaiu tluw, the iitrauded sur- 
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face hl«K-k."< that ri'maiiicd in tlic cavity iM-iiig n(-(Miiititul)l<- fin .i- f:a>;mcnt.s from tli« 
broken (hIj;cs suliMHiiit'iitly j^iving way uiui Ix'ing rarricd only a ."^hort distance an the 
u|)|H'r oiul of the flow came to rir<t. In tliiM way, prubably, the whIIs wltl- trimmed, 
for the cut in general was left reinarkaliiy eleaii. 

Another flow of .-similar eliara«'ter took place :{ miles nortli-northwe.st of the town 
of Half Moon Hay, on tli(> creek next west of Frenchman Creek. It is sliown in jdates 
i;J2n and ()a the morning of the earthquake an acre of the g*Titly ttloping allu- 

vial OnDr nf H Iiii.:id. \;il!ey tributary to the main creek on the east caved and 

fioweil uut, leaving iui i.viavalion 1(1 fei't deep, where before il had beeu almutit luvcl 
an<l when* there ha<l iM-en no st ream cliamiel. In this catw, the water already gathcretl 
ill lliis !i:i.-lii-likr \ :illi'y . \\ Iiirh ii. ;t had no tiii':ui» nf proiiipl esca|M', wjls nti impnrlrint 
aid in the formation of jlie How, !w>ide liom the .siuiili ii accession of water that probably 
caused the earthquake. The pn-M'm-(> of a large amount of water ami the fordbb 
movement during tlie earf li.iniike slioek resulied in Hp l.m^i tiitii: nii l titiilcnniniiig of 
the ground and it«i traiusportutiuu a» a iiuenl nuu«,s. i he angh; of ;«lope wa.s about 
The flow earrieJ oat thowiands of tooK of earth in this manner and spread it over 
alnuil 2 acre-^ !if im land, to an :iM r:ii;i' ili |.tli of |u :> f. rt. 

Platv 132u gives a view of this earlh-Jlow, :*liowing the pit from which it was dcriveil. 
Covering much of the surface of the flow and the floor of the hole are to be seen blocks 
of isoil wliidi havi; hern rariir 1 right side up its if the material had moveil f« musxe. 
The amount of water in evidence: 8lioWi« dearly how the earth watt softeni^i and enabled 
to move. The picture was taken two weeks after the earthquake. At that time water 
wjLs still seeping up from underground, and out of Ihe lower portioits <»f the broken 
walls, while the ground near the surface of the valley was quite dry. The water had 
formed two definite rivulets thru the debris, at an elevation above the fnirrounding 
meadow, and was ruiuiing in continuous streams, fiust cutting a channel for itself and 
removing the soft nmlerial. (.'onsiderable wat<r was dammed back in tlio hole by a 
4-foot ridge of debris pilnl aci-oss tlie niouth of the hole, as In the case of the previoiLsly 
described earth-flow. This mound of earth, along the line where the stream left the 
caved-in area and floweil over the ])reexisl inj -lope. w!i.s proliably jiiled up at the hist 
by the remuant.s of the flow gliding down ami tieH|iing themselvi'.-i up jus a liarrier at 
the mouth of the hole. 

Till' cavity, alwut an acre in e\*f nf. lia> in fr.iit walls which trialiinlly decrere^e in 
heiglit lower ilown the valley, the lj<jti*iiu of llie liole lieiug more nearly hncl than the 
valley-floor, riati- i;{:{.v shows part of this How in dctul. 

Some of the great blocks of soil around the « dges liavr- not been removeil, ahlm tlir 
material from undurnealh liua gone. Concentric crack;:* not visible in the pietun-:> 
extend around the ««lee of the hole and for 50 iwt above its upper end, showing that 
the area afTecled i- lirna lt r than a|.]M ar~ at fir-t sight, and that the work is ni»t yet all 
aecumplirtlied. The material of the valley-lxHtum a coarst;, lU'kucH; eailb, derived 
from <l«eciinpoiHng granite, and contiuning many rock frainnents. 

A Hdiii! (if (\Hrth covei"s about ? acn s <if the mea<l i\v ^\'a(l i \\a> I'n-sent in this 
eaith-ilow in great4'r amount than in any other thai was e\aiuiue<l. Tiie nature of the 
nuitcrial may bp jtidgcd of by the abrupt face of the stream where it sto|)t. 'Hie inlge 
makes 11 >l< I |) aiiL-li with thi^ nie,<idow and ris«'S to an av«Tage height of 2 feet above 
it. Yet the fact that this nia-ss of earth wa« able to move more than 300 feet after it 
left the tower end of the hole, and sprrail into an even and thin layer over a wide extent 
of nearly level Tueadow, shows that it w;is fairly soft. It wa.s niovetl on a basal layer 
of scmi-iiuid mud and sand, with the aid of the weight of the overlying and partly dis- 
integrated earth. 
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Tlio largi'st of tlu' ciirUi-llitws .s«ifn oicum-il in thccMiyon south of the housti of .Mr. 
Nunez, 2.r» miles east-northeast of the town of Half Moon Bay, at an elevation of al)out 
5(K) Ut't. It origiuatcd in a manner similar Ut tlie otliers, but in a canyon along which 
there i.s a didtinct but ordinarily dry stream channel. A hmn, irregular hole from 4 to 
7 fci f riiM'ii wa.-< excavated near the Ik .id i>f the \;dli y, and n threat volimii- tif earth 
fiuwi ii duwn its curving c«)Ui">*e for ().2.'> luili', iis far ;us lln .Nuiu z Imuw, an<l liiere sto|»t, 
bi'inn in part diverted into the main creek Ut which the valley i.s there trihutary. .\c- 
conlinj^ to the te-^tiininiv of wifii!><t"-. the flow reached tln' rtid r»f the 0.2.1 mile in ()."> 
hour after the eartii(|UHku .shock, it waa tivvu gliding slowly down and eugulhug the 
orchard just back of the house. According to observers on the Nuncs raneh, the oarth- 
flow wa.s not acconipaiiied by any wrttrr; but two w«fks latrr, when exanuncd Ijv the 
writer, it prcsiirv«nl every evidence of having Imxu ututldy. E)t|HH:ially wa.s this true 
at the bottom, where great mawws oT mud still had the coiMistcncy of jelly. It is prob- 
alil(! that lin n- wa-s no flowing water on the surfa< <■ nT this or other earth-Hows at the 
time of their fornmtiun, and that the pruiHuuce of water in the (low wti» nut evident tu tlio 
casual observer because of the comparative drym^ of the material on its upper surface. 

Till slop, . r the canyon ilnwn whieli tlie ntoving IkhIv nf lam! crawhil is alMMit 2.1" 
near the hvad auid ilecreai«eK tu farther down. The flow lilled llm to a width o( 
100 feel OB the average, and to a depth varying from 10 to 20 feet. The inertia of the 
mas.s is illustrates I by the fact that in the early stage of the flow the earth was jiili <1 
2U feet higher on ttic hill, on the inside of the big cur\'c made by the canyon, not far 
below the pit, than it was when the flow came to rest. The marks at this clevaUon 
Were probably made very soon after the main ni.iss was disr-harged from the cavity, 
Ix'fore it had s|jre4Ml very wiilely. The centi-al |M>rtion of this* earth-How is pictured 
in plate l.'JIn, where it appears as a ridge many fef't high rising aimve the tall gra.ss on 
the hillside, on the right of the [)ictun>. The |ires.sure of the material at the liead of 
the flow, as it started, wa.^ so great that the earth Inilged up over the sides in placj-s, 
in .such a way n.* to fon-e upward great blocks of so«l and turn them on »'dge or com- 
pleti'Iy over, away froni the rim of the hole. 

The flow as.sumed the form of two lateral ti lL'es and a central riopn^sicm, or channel. 
The ridge on the west or inner siile of th« < ime was co:iiiiderai>iy the liigher. The 
form was duo partly to tin- concavity of the valh-y; but chiefly, it is thought, to the 
tenth'ncy of the more fluid material tt) follow the <lcf5>e«jt ^>(>=sih|p pnth along the gully 
under the centi-r of the flow. Thus the drier material wa.^ retarded at the sitkw. Sub- 
sequent to tlM! first {Starting of the flow, a stream of semi-fluid mud and sand continued 
t<i run ddwn th(> rctitral chaimel, covering its sides with a tdatinfr of mud and leavmg 
flowage striation.s on it. This elmnnel and it.s ntarkuig.s are e\hibite<l in plate 131a. 
Two weeks after the earthquake, when the photograt>h was taken, water was running 
in thi'; channel and had cut down into if sr vrral f ( 1 1 il( i-per. Its (n.f tdrn. Vir.w< ver. \va.«; 
&tiU from 5 tu lU fiH>t higlu^r than the iMittom of the underlying preiixittteut yt&ter 
course, where water had not flowed Ixtfore at this time of the year. The man in the 
pic(u;'<' I> >(ani!iiiir at the b<»tto!n of the ;:iil!>'- To lln- LTl nf him. the hnmnier and 
iiutti-buok mark the t«jp of one of the {»urL>^ of the lateral riilge which Ls here tlivided 
into several hummocks. To the right is the other and higher lateral ridge. The fore- 
ground was formerly covered by a dense thicket of willow trees. The.se willows have 
been completttly buried, excttpt at tliu stileti where some dead brancbuj protrude. A 
fence that crost the canyon was torn away for 100 ftTt, and not a trace of it could bo 
found. The fence shown in the ])i<'tnre is one newly built in its jilaci;. 

Two other snialUir earth-flow.s (M-curnMl jiLst o%'er the hill westward from the hi.^t one 
describod. They arc shown in plate 133b, the canyon on the left ix-ing the one occupied 
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l)y th«j Nunez flow. One of these 2 earth-flows, that at the- rifrht of the picture, startc>i 
ucar the tup of the ridge iu a deprojiiiuu iu the »1oih>, furiiicil a hole 75 feet long and 
40 feet wide, and coursed down a narrow ninnel haxnng a gradient of 25* to the bottom 
of the hill, a ilbtancc of 000 feet. Enough earth issued to fill up the rather deep ditch 
ill the gully clear to the lx)tUjin of the hill and to bury tlie grain field on both sides to 
a depth of 1 to 2 feet. In thi.s ca.'^t', a.s in the preceding one, tiicre were formed lateral 
ridges higher than the center, so as to leave a f^ri>n\c Ix'tween. Down thw ehannd 
there Howeil softer material, which lined the sidt-s of the lateral rii!<:. s with a snic^oth 
coat of mud and left conspicuous flowagc marks. The flow thus rais*^l a ditch tor itseJf 
above the level of tho slope. The earth-flow probably assumed this form by iMviqg 
l>ehiti(l, fit the Hu\m, thv mnfrrial least r!ii)ai)Ie of flowing, and by ooncentmtiRg its 
most liquid parts along the deep central line. 

The other earth-flow was near by, on the convex faee of the knoU m the emter of 
the picture. A similar cavity was prwluced, from which tlic con tent-s were spntad out 
broadly. It is a good example of the starting of a gully, as there was no depression 
before. One branch of this earth-flow came straight down the hill and slightly toward 
the canyon on tin; left; the other branch came down toward the guHy in which the 
first-mentioned of these 2 earth-Hows occnrreil. Thus drainage lines were started 
which ultimately may separate the central hill frotn the ridge on the right, of which 
it ill now a continuation. The left arm of the flow on the hill may develop a channel, 
ns explained l)etow, which will cause the ili uiitage from tliis hill, which is now toward 
tiic foreground, to pat^n into the canyon on the left. 

Similar landsUdos, tho usually of smaller siic, occurred thruout the re^on neighbor- 
inf^ thr fault visitrrl liy tln' writer, and even in district-s a( a rnnFiilrrahlc dLstancc from 
the fault. Frequently they were not deHnitt^ly referable to the earth-flow type, but 
resembled more closely earth-slumps formed without the aid of a suddenly increased 
water supply. It was often diflTicult, efspeeially in < uses where the movement was 
slight, or the slide was in the embryonic stagi>, to iletermine whether the earthqualce 
at those pmnto had caused a flow of water or not. In the instances so far descrilNsd, it 
was jHIStty certain that it had; but in many others the jihenomena were expIaHWbIs 
a.*i bfjing the nsnult of moisture that wa'^ alrea<ly cf)lhH'te(l iH'fore the earthquake. Many 
slip^j were formed on hillsides and along the etidiankments of mountain romls, and along 
the cracks formed by tlm sIuk-Ic in moi^t and loosene<l i>o\\. often thei^: slips were 
arranged onf alxivo anotlu-r, the iirrpendicular f.«i<-i -; .luc fo ^lijipin^ Iiaviiif^ tlu- apjwar- 
ance of step faults, in such cast-s the weight of the move< I ma.-'s and the amount of water 
was not sufficient to cause the materUd to How. There were examples of sneh slips 
along the roast hill-' novlh of San I'l dro Point, ni'ar the road halfway lu twcen San 
Bruno aiul San Amlreos Lake, near the road from Belmont to Crystal Springs Lake, 
0.5 mile southeast of the San Mateo Alms House, and in many other places on the San 
Fraiirl-*co Penin.*jula. In some j)Lice8 bare ridges ha«l their lines nf .-yn inn fry broken 
into little knoUs and irregularities by these slips, a common occurrence in the hills of soft 
sand formations in the northern part of the San Franeisco Peninsula. AH the slips 
just refcrre<l to illustrate<l t he gradat ion l)i'twe<;n earth-slumps and earth-Jlow.-;. Doubt- 
U'ss in many of thcin a small amount of water did gather ns a result '.f i hr earth<|uake. 

Relnlion of eurth-Jloxrx ioniinfall (Uolx-rt Anderson). — The rainfall (n t vious to the 
earthquake, tho poiisibly of little inqutrtanee in connect i(m with the more extreme types 
of eai (li-flitws, in which praetirally al! flu work was donr by a hr.id of wat< r brought 
from unilerground by the shock, bears a close relation to the less extreme types, and 
to the geologically very important doubtful types intermediate botwoen the earth- 
flow- and earth --•Ittnifi''". In a ilry yrar llir iiutiili> r arid size of all of \}\c<v would prob- 
ably l»avc been much less. ila*l covering of slopes been unsaturated, aix-as might not 
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hftve been so ready to break forth at & sudden aeccesion of water from below; and the 

rainfnl! ruii hnving Ixicn j^rcjif, there m\<^hi iiol liave cxisk'*! surh a plentiful «»urcc of 
luiiiurground waUir to be ilrawn from. Tlic rolluwiog review of the rainfall conditions 
may be of value in imlieating a relation brtween the praparcdneas of the ground and 

tbc nutnlH'i :iri.I iin])iirl atico of (lows aad >Iiiin]i-;. 

During tiie first three months of llMXi tho rainfall was exceptionally heavy thruout 
California, Ix ing on tin nv(>rage thniout the wholo State more than 9 liichee m excess 
of the normal for that [)eriod. Up to the beginning of iSHn), the amount of rain for 
the season was itidn > l>i 1<jw the average; but owing to the great oxcass during tire 
late winter and early ,<;i; ini: months the total for the year up to the first of April, tlie 
month in which the ean In luake oceurnHl, was m-arly 5 inehes alK)ve tho nonnal. During 
January, Fehnmry, rvn'l Maidi tln' rain was heavy and continuous. Nearly all the 
rain of the mison was during these niontlu» inunediately precciliug the earthqualie 
month. Fractically no rain fell between April 1 and AfwU 18. 

All of the rsiiifnll <lnfn nvnilalilr in flic nmnthly rr]inrt> nf thr Wrnthcr l^urcati far 
California, compilcil l»y Professor MeAdic, has been usetl for ealeuUiting the amount of 
rain in 8 counties itouth of 8an Francisco. These are 8an Fhuieisco, Alameda, San 
Mateo, Santa Clara, Santa Cruz, Monterey, San Luis Ol)is|M), ami Santa Barbara. The 
average rainfall at 4(i diden nt plnees distributed thru tlwse counties was 22.59 inches 
from September, 19(V), to April I, HMH), Itctween 2 and 3 inehes above the normal for 
this n'gion. The excess would have Ix^en greater but for the lightne8.s of the rainfall 
during the autnint: li-rm, which wjls li.'u) inches, or scvend inches less than the average 
for former years. During the spring season up to April 1, the precipitation was e.xco,-?- 
sive. During the three months that preceded the earthr|uake, 19.04 inche,<; of rain fell, 
or HI "0 |.f'r cent of the whole pref i|ritatinn tip to fliat lime. During tho first half of 
April, tiierc wa^ practically no rain at all. Thruout tliis region, as well as tliru Cali- 
fornia as a wholo, March was a very rainy month; espeeially heavy downpours coming 

evi ryuhcre in tliO Stjite during tlir last (lav> of fln< umiith. It was the raiiiitsf of flic 
mouths except in purt8 of Santa Clara and Santa Cruz Counticis, where more fell in the 
month of January. 

Tho majority of tin; earth-flows ami earth-shnnps that occurred wem near the coast, 
although the amount of rain (luit fell wa«: not :is large there a-s it was farther back in tlie 
mountains. Tlio coast region, however, is subject to heavy fogs, which precipitate some 
moistui-e and help to prevent evaporation of the moisture already present. The«c fogs 
were j)rf>hal>ly a factor in causing flir earth-flows and earth-slumps n«'ar the The 
principal cases descriljed wei-e lu ui Half Moon Bay. The recf»rtl.s from Point Moiitara, 
only a few mill > away, showed that tlx; rainfall in this vicinity was heavier than at any 
other poini aldnij tlu* ctta"* snnth of Sun Kranci.sco. Diirinj; the r-iinn;^ sravnn iif> to 
April 1, it amounted to 2li inehes, and during the autunm .season it amounKni to 12 
inehes. The table shows that the heaviest rains were in the Santa Oui Mountains. 
At Boulder (Vfck, in S;in(:i ("niz Camty, fj'.Tn inches nf rain fell during .Taniuuy, 
February, and March alone, and IG inche:^ felt during the four months preceding. 

During the spring of 1906, a large part of the precipitated moisture remained in the 
grfjund, which was previously dry, and the amount of evaporation wa« niinimiztHl by 
the continuous succession of cloudy and rainy days. The year afforded an example of 
the concentration of an excessive annual rainfall into a short peri<^Ml, with all the con- 
ditions favorable for the absorption and retention nf tin moisture in the ground. For 
this rea<«on, c«>ndilions favored the production of debacles of various kixuis in tho loose 
material covering slopes. 

The earth-flows that have been disctist are more or less similar to iho flows occaaoned 
by the bursting of peat-bogs. The causes of their origin and their nature appear to be 
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much the same/ Sir ^llUiaiii Conway has givuni an acooODt of a iniid-avalanche,' 

a swift (orrent of raud, water, and great nxikfi, in thi- IliniulayaM, somewhat siiiiibir in 
nature to tlu'-xc earth-flowR. Htnmim »n<l Uirn'nUs of mud i*om« what analogouh but 
usually of glacial or lacustrine origin have boon knomi to flow in the Al|>s. Mention of 
th«'!«' him iM'on niaih- l)v T. (1. Bonncv.* 

Kaith-flows art- iniportant ii.s nivinn rise lo iww draina{;n lim-s and ni(»(lifying old ones. 
They arc also powerful tiaiu-ipurf iiig agi-nfs. The iniJiation of a new drainage line is 
a matter of importance. Once starU^d, it ii< a fxtint of vantage for the atlaeks of agenUi 
of erosion, which tlierenpfm nre nhh' to inr-n ii-c tin ir wnrk at an aceelerat ing rate of 
si>eed. Only next in iiiijm tjiiK < is tin lU-hnition itinl lixing of endirvonic depressions 
an<l gullies. Both thCMe ih.k . sm'?; are carried out vigoi-ously hy thes»^ earth-flows, 
b«'sitles otluT prorc^cs- <in-li <'!il.'irL:i'n!rnt t)f \-;illi'y- and ehanini-- .'ilir'.'uly formed, 

the traD8portation of nint<'rial, the destnielion of the n'gularity of contours, and the 
transformatiiHi of iurface rock material into a form easily removable otherwise, thus 
in o\cr\' i:i^e supplyttiir l>rtli r 1i \iTag<' for further d<'-f nu tivc ruttnti. 

I'lartli-flows usually originate in minor di-pitwions or in nln-ady well-fomuil gullies or 
vallf^, titem lieing the plaoea nmftt mihjoct to the concentration of water: but in some 

insturiccs they tM-i-nr on the ennvcx fa«'<' of a s!ntn', ulii ii tlir r' tiii>\ .-il uf --iiil iJin clnji'-- 
a depre^ssion for the hrst time, and a new draiimge line is made po8sil)le. The soft 
debris that is removn), although piled higher than the surrounding !«lo|>e, lends itself 
easily to the formation of rivulets hy the wat«T that ris«'s and eolh'cts in the excavation 
that is left. These small wat«r-courHe;i, once fonncd, control the line of flowage, and 
result in a sort of su|HTim|M)fled draina^ when they have worn through the debris to 
the original slojwi l»elow. Earth-flows <if thealM>v(! varieties, large and small, with the 
clo8i>iy related typca of earth-»(lump8, arc thui« among the important initial sUfp» in the 
developmeiit of drainage lines in the Cnlifomia hills. 



Of the thret* kinds of landslides thas fai" referred to, the fiivt two, earth-avalanches 
and earth-«lumtt», oeeur quite commonly lmte|iendent of earthquakes. Of the third 
kind, or earth-flows, the only examples that have been prCHcntwl are immedifit'-ly con- 
nected in genesis with the eartli<|Uake of April IS, altliough it is coneeileil that sudden 
acocemomi of water to loose earth might arisw in other ways and occasion earth-flows. 
As reganls the fourth fyj" . Mn- earth-lunl'. if i-< difficult f'l f-ntu f ivi f, .r it any othrT 
origin tlian an i>artluiuake, sinc(> it is eauseil *lirectly by the horisontal jerk of the ground 
and can not he produced in any other way. In the flctailnl account of the distribution 

of apparent intensity, a brief account of these sujM'rficial movements «>f the •;rnund has 
been given an«l need not \wrv l)c rc|H'at<'«l, They are Ix-s^l cxemplifitHl on the flootl 
pltdn of the KH River, wcM, and north of Kcmdale; the floml plain of the Hup^ian River; 
the fl(K>d plain of Alameda Crei k, ru>ar Alvarndo; the (|(H>d plain of Coyote River near 
Milpltas; the iioo*! plain of Pajaro Kivcr; and the floixl plain of the jSaltnax River. 
(Plates IvtHA, B and 137a, b.) In all these locaKtics cracks were farmed in the alluvium, 
gencriillv [ .indlel to the stream trench, and the gi'oimd iH lweeii the cracks was eaus«Hl 
to hm-h horizontally towanl the stream, usually with a rolalion of the nu)ved ma£>», 
which gave to it the profile of a Basin Range fault-block in miniatuir, the {lortion of 
the niovcd strip farther from the stream collapmng into tlic vacuity caused by the 
lurching. 

> n. A J ( oIr, NatUtP. Jan. 14, lii|>7, vol. S6, pp. 254^250. G. H. Kin«hui. Nvtuie, Jan. 21, 1887, 
vol, rir>. i>p 2ri8-2e9. 

' \\ . M ( nuway, aimbing in Ihc IlinmlHynx. Nw York, ]sf)l. y<p. IIS, rjo-l.io. 333-^4. 
* T. G. lionnoy, Moraincx mid Hud Hin hum in thi> Alps. Grul. iUag., Jaiiunry, VJU,i, p. & 
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A. Moil IiudiLg. HoiM, tree, ud fence Boved 13 feet hj larohiog of gTosBd toward Stliiuu Hirer. A. 0. L. 




B. Moti LuidlBg. liOrebUg of ^luid toward Salinai River carried pUei from V.eiicatb brUgr tlDberi, caubg it to oollapie. A, C< Ih 



PLATE 136 




A. IiOiehtJii; of groaid toward 8&II1U Binr and conxqirat csllijne, Hmi Spreckeli. A. 0. L> 




B. A detail of Ti*w ihowa is A. A. 0. L. 
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Along the beach or sand-spit which S4'|jamtc8 the Salinas Kiwr from the Bay of 
Monterey at Mobs Lauding, there was a marked lurching of the spit toward the trench 
of the mer as illustrated in plates 134a, b and 135a, b. 

Lurciiing of soft ground was also excmphfied on the tiilal mud flats of Tomales Bay, 
and on the "made land" of Saii Francii$co; but there being no trench in thcvp rases, 
the movement caused a ri«lguig <A the surface with compensating depressions. Ju the 
case of the made land in San Francisco, and perimps generally, the deformation of the 
surface due to lurching was comphcated by the settling together of the looae material. 

CRACKS AND nSSUHSS. 

The cracks in the groimd which appeared at (he time of the earthquake fall into 
different categories. Of these there are two distinct classe?;; 

1. The crack or fissure uf tiie main fault, which is a superficial expression of the deep 
rupture of the earth's crust tlmt caused the earthquake. Afisociateil with this as a sub- 
class arc the auxiliary cracks and fi.>isures wliit li are supcrfii ia! expressions of branch 
ruptures or subparailci iniptures, generally close to the main rupture in the Rift aone. 
In this claae would also belong any cracks due to supptementary faulting m the g^ioral 
zone nf disturbance, if Buch supplementary faulting eadrts, which is doubtful excqpt in 
special instances. 

2. The second general class mdudes those weeks and fissnres which were caused by 
the earth(]uake, as a result of the C(Hmnotion of the ground, and have, therefore, been 
designated as secondary. 

The main craek, or faultr-traee, and the auxiliary cracks satellitio to ft, have been 

described in the seclion of tlie re[>orf ilealinfT witli (lie earili iiidveiiiciit alung the fault. 

The 8econdar>' cracks, inasmuch as they aid an indication of the intensity of the shock 
at any 1ocaiii \ , have been described or referred to in the section dealing with the die- 
tributiiiii (if intensify. A brief review nf file [ilienoniena of cracks in the ground, apart 
from the main fault-trace and the auxiliary cracks in the Rift aone, will, however, be 
given, even at the risk of some slight repetition. 

Since some of the cracks to l)e referred to can not with certainty be placed in one or 
the other of the two fundamental classes alxjve indicated, it will be found convenient 
not to force that classification in all cases. Along the zone of the Rift there were many 
secondary cracks, as well as those classed as auxiliary; but it WM not in every c^e 
possible to (li.-criniiii ate between them. Thf!se wcondary cracks o<'fMirre(! Imth on liill 
slopes and in alluviul bottoms. On the hill slopes they were very commonly a.-<sociated 
with landslides, or marked the inception (rf landslides; and these have already been 
discust. On the bottom lamls nf sfrf-ams or emhrivmrnts in the Rift zone, craeks in the 
ground were exceedingly common for the entire liiuglh oi that ])nillun of the Hifl along 
which the fault extended. In very many cases these cracks were associated with the 
lurching of cnft. inrnhrrfnt malerials, just a.s tlie c-racks on the hilL-i.Ies were a^sociateil 
witli more common phases of landsUding. There were also, however, many cracks 
quite dissociated from the deformation of the surface due to lurching, although there 
was doubtless in these cases an uiefTrctivr friidrney to lurching 

Beyond the sone of the Rift, cracks were obw-rved at many localities. These were 
meet common on the bottom-lands of the streams, notably the Eel River (plate 138a, «), 
the RiiFsifUi River (plate ITOa, b), Cnyote O'^rk fplatr IIOa, u), uml ntlier ^t^eaI!ls af 
the south end of the Bay of Sau Francisco, Pajaro River (pbte 14 lu), tJan Lorenzo River, 
and the Safinas River. Many othn- smaller streams might also be mentioned. In 
tlicse cases the oracLs were UMially as-rxiated with the phrnnnirn.n of lurching of the 
alluvial deposits, though many cracks also occurred where no such association was ap- 
paient. They were in nearly all eases found to Ix: parallel or sub-paralH to the nMrest 
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portion of the stieam trench. They very commonly extended for wvend hundred feet, 

in some iiistanrrs fnr Kcv^ ral Iiimilrcl yards, and wtTC chanici'Tistir.'illy arraiip;':'<! in 
liucar scries. The cracks in the scricsi in sume cases overiapt en icitdon, aud in uthcra 
they were in groups of parallel crackB in belts a few hundred feet wide. lu no ease was 
then* any suggi'stion that they wen; nion- than pun-ly sujKTfirial jili. ru)nu'im. A unique 
manifestation of ^>urfacc cracks ia tirnt described by Mattbcs and Craudali in the vicinity 
of livermore. (Sec plate 141a.) 

On the Iiillsicles and ridge cr* -is, at jK)int.s not within the Rift zone, craek-i were of 
common oocuircnce. Moat of tlici^c were connected with landalides, as haa been indicated 
in the flection dealing wHh that aabjcct. Roadways and artificial embaakments were 
particuhu'ly susceptible tu datnage from such cracks. Hut some of the cracks IumI no 
apparent connection with Iniuishdes, actual or inci|Ment, and these are of especial 
interest. The most northerly arc thot<<.> de*icril>ed by .Mr. E. S. Larsen in the region north- 
west of Covolo, Mendocino County, aS set forth in the record <»f inteiwity. Some of (he 
cracks derieril>eil by Mr. Lars<^n cront tlie cn'st^^ of rocky ridge's; and altho it wa.s not 
possible to follow thcni for great distances, they evidently extend down into the rock. 
It Ls remarkable that in the district where these cracks occur, there was no evidence 
of a local rise in intmsity and, therefor*', nothing (o s(ifr<:( >'t that they w»Te the seat of 
a 8upplemcutar> l(i< al earthquake. The probable intt i |<ix'(ation of the occurrence i.s 
that they are se<'(jiKiary cracka of » rather exceptional kind, in ground that required 
no verj' .severe shaking to rupture it sti[>i i fn ially. Cracks of a similar character wen; 
noted by Mr. C. E. Weaver in the (,'lear Lake dlHtricl and on the flanks of Mount 
St. Helena. 

On the Han Frnnri^ro PiMiinsiila, similar i-mcks wvrv (tliM-rvc'l !>y Mr. 11. (Yandall on 
Cahiil Ridge and Sawyer's Hidge, and are (iescritx-d by hun iu lii^ account of the di^ 
tribution of intensity in that region. ' Li the Santa Crui Mountains, such eraeks were 
(■fimmon and an- ilcsciilicl muu- uy in tirfail in flic sretiuii on tho di^trilnitifni of 
intensity, lu general thoy appear to be the result of the earthquake rather Uuui u con- 
tributory cause, althoiq^ in some cases it is quit^; (MK^blc (hat they may have been local 
ruptures of the nature of auxiliary cracks and so gave rise to suhordinate vibration. 



Perhaps the most intentsting and signirieaitt fact which sfmly ut' ihr iartlnjuake 
has brought to liglit, apart front the great fault along the Hift, was the generai disturbance 
of underground waters. In earthquakes generally, the phenomena which appear at the 
surface nf the oartli have become well known an l, ind^i d, alinast commonplace in roecnt 
year»; but what transpires iu the earth s cnust Ix-lovv the surface, as tiie cartJj-wavcs 
generated at the seat of disturbance pass throi^ it, is as yet a matter of uncertainty 
and itifitiiry. The effect of the shnr-k upon \hv ninvotuctit nf utidcrirtound water, as 
manifested by Uie beliavior of !>priugs and welb, throws light on this question. A few 
pages are, therefore, devoted to meonling information of this kind. 

It apJH•ar^ from (hi; rup'orfs that IsaNr r<iiiii' in that -[u-iaL'-- ainl wrlls \\cir vfry ^cntT- 
ttlly and variably afleclwd throughout the disturbed aiea, indicatmg a sudden derang&. 
mont in the normal movements of such water. This derangement oould only have 
be<!n effecleii by the changes in spaces in th<' rocks in which the waters in the subsur- 
face region arc contaiuetl, whetlier flowing or stagnant. These spaces are of 4 general 
kinds: (1) interstitial upacrs, or soHwUed voids, between the constituent fragments of 
imperfectly compacted rocks, such as sands, gravels, sandstones, conglomerates, tuffs, 
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etc. ; (2) the cracks and fissim's which trnvcrsr [hv. more Gxnify ««apju tc<! fonn?! of the 
same rocks, or others, such as granite, lava, etc., which occur only in a solid or cohen-nt 
condition; (li) the vesicular spaces and tunnoLs of lavaa, and (4) the spaces of di.s.solution 
which oi'cur frc<jU(Mitly in relatively .soluble nM'k.s, tiotuhly lime-stone. The occvirrcncc 
of vvatiT wliif'h Ancs not |x?nncate the rwks nor How thru thcin, but is contained in 
small cUmii (i I as itics in rockd, <iuch a-s the liquid induHioiui in igneous rocks and in the 
eonsUtui^nt mitu l aLs of sedimentary rocks, is here i);nored. Thruout the Coast 
Rangej* <>f Calitumia, limr-stoues nre not nbmidant and spaces of dt^-^>l1llil>n arc believed 
to have played no part in the chuugcd which were manifested in llif beliavior of HprUigij 
and welk. The same fonark holds with ntferenee to \ ular and tunneled lavas. 
These chnn£Tcs wrrc Urns- cniifiricd tn tlu^ \'niil- nf pf>rnii>' aii l w-iially 5i<tle coherent rocks 
and to cracks and h.s.surcs which traversed the eohercnt rocks, whether porous or not. 

In the diaeuerion of eert^n eaiih-^ows in the precedinir section of ttiis report, the 
initiation nf whirli i« iisrrihf'd frt ri stiddon aci ( --inn of watrr from thi; utulerlying for- 
inatiotLS, attention has been already directed to an extreme phase of the disturhancti of 
the normal conditions of tlie ground-water. In those eases the ground-water was sud- 
denly expelled or si jUfczc il out of satunili i!, incnlicrent fi>rmatloii< a( llic timi' of the 
sliuck. They arc extreme manifedtalion;^ of a tendency which affected the ground 
water generally thruout the disturhed region. In thb connection, it may be well 
to direct altrntinn indu parti* ularly (han ha.s hith«'rto Ik-cu ilono to the behavior of 
water contained iu the alluvium of the river-bottotni^. One uf the nio»l common phe- 
nomena in such situations was the expulsion of water in }ct« from ajierttires which sud' 
denly appeared in the flat-lying gr(*un«l. The water wa.s usually thrown into tlie air for 
several feel; in some cases it wa« reported to be as much as 2U feet^ and the ejection 
omtinued for several minutes aft«r the earthquake. The eontinttanee of the e}eetmn 
after the shock indicates that an elas<tic «tres«s ha<l Imh-u gencrateil in the saturated ground, 
which thas found relief in the expuinion of the conLaintMl water or that then; wa.s a 
gravitational settling together of the tnateriiU, which diminished the ^>aces m-cupied 
by water. The vents thus established w(>re v<'ry num^us, and were in many instances 
closely spaced; more frequently a few to the acre, and occa«ionally isolated. These 
vents were easily recognizabU* for weeks and even months after the earthquake, in the 
fonn of craterlets. The water in its passage to the surfuc«' brought up considerable 
quantities of fine sand, which, from its prevniHn^'ly light bluish-gray color, wjus evi- 
detuly dtrivi'd from coiwiderable depth. On the flooil plain of the Salmas River, the 
sand was rect)gnize<l by the |KX)ple of the neighlK»rh(MMl l<i bt; the same as that of a 
stratum of sand picrci'*! liy wells at a depth of 80 feet. The craters were ii-nally dis- 
tinctly funiiil-bliajicd and were rimmed by a circular Hat ridge of san l which, by 
rea.son of. its Ught color, was in marked contrast to the suiroundin^ surface. They 
vnrird in iliain- ti r fmrn 1 to perha})s 10 fcri. In .«ome instances the ^UImf'l^^ wn- 
several feet deep; in others the feeble action in the cltKsing stages of the eruption had 
caused them to fill up with sand. They were (juite analogous to the craterlets describod 
and pictured in Dutton's aooount of the Charleston earthquake.* (See plates 142a, b 
and 143a, b.) 

These craterlets occurred on practically all the saturated alhtvial bottoms of the 

stifams within tlic zniie of destru' tivn rffcrts, nrn! al'^o on th(> tidal nmd flat- of Toninles 
Bay. They arc signilicant of the comprcs.siou to which such water-latlen, incoherent 
formations wore subjected by the passage of the earth-waves at the time of the earth- 
(juake or by the inns* nf s- (Uintr of tin ^;ninn<l. They thus afford us, in part at 
least, a key to tlic behavior ot nuiny springs and welLj. Mo£it of the spring of the 
Coast Ranges are in solid rock, though t hey may emerge on a hillside mantled with rego- 



* U. S. Gcotogl4»l Survey, IHh Aon. Report, pp. 296-298. 
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lilh and noil. ?ueh fpriripj, as a gnirnil rule, had their flow iii< rca.-od at the tiiiin of 
the ^thqu&kc. The U;ndcucy to comprcijsioD in firm rocks would not be so effective 
u in the case of ncmoohemit seduncnts, but it irould make Hmlf manifest in the gen- 
eral iun of an elastic stri >- which would dio <iut and rnrri^c witli (hi- tutrinal gravitalive 
Stress very gradually. Tburc would also be au cllcctive teudency to bring together the 
walb of cracks and fissures whose planes lay transvene to the path of propagation of 
the compressive wave. Both of these tendencies would make for an expulsion of the 
water. The expulsion could not, in moet cases, be effected suddenly, faoweveri owing 
to the great frictional resistance; and simply resulted in an increased flow of the 
springs at the surface, which would continue during the life of the abnormal ehistic 
8trc&5. The duration of this stress appears in some cases to have lastetl but a few days ; 
in other cases it continuetl for 2 months, as infcmil from the abnormally large flow of 
the springs. This varLu ion would depend on local conditions, such as the supeifieialor 
deep source of the water, ibe character of the rocks, the degree to which it was seamed 
with cracks, ete. 

This ftmu: general explanation would apply to artesian wells, in which the water 
acquiretl and maintaiue<l an inere&'>;i d In ail for «f>nie t'lmr. In some such wclk, where 
the water stood normally at some little tlistance btluw the surface, it overHowed and 
flooded the grdiiti l in some instances. In other eases, where the supply was not arte- 
sian, but shallow wells reache«l the ground-water, the level of the latter ra^e. This 
general tendency wjis conipUcuted in some instances by other effects of the earthquake. 
Several surface wells had their level lowered, and others went dry. I'hts sudden drop 
in the level of the ground-water can he exjilaiiied only !)>■ a s^udde'ii draining off of the 
undergrovmd waters to lower levels, and this nnght be effected by the opening up of 
the ground superficially, in consequenee <tf the shoelc. A similar explanation would 
apply to the few springs which had t!ieir flow dimiiii.-hrd or eut ofT altojjpfher. This 
draining off of the waters of higher levels would also augment the flow of wrings and 
wdla at lower levels and may in some cases have tieen the principal cause of observed 
increases of flow. Tlie iind-uiirlhy ea.sc of the spiin^T near IJkiah, dcseriU-d l«'low, 
which ceased flowing and rctnaiued dry thruout the following summer and fall, but 
resumed its flow with the advent of the winter rains, suggests that the fissure in the 
rock from which the spring welled served as the limb of a siphon and that the \vatt r in 
the siphon was drained off in consequence of the agitation and openiog of the gamud 
at the time the riueL The winter nSss refilled the siphon limb and so brought 
about a resumption of the (low. 

One of the most common reports regarding the sliallower wells was the roiling of the 
water by the admixture of earthy matter, doubtless due to the agitation of the ground 
and the loosening up of the incoherent material at the bottom of the welb. 



A brief and partial record of springs and wells afTecl«'<l by the earthquake foUon's: 

Montague. Si.'^kiyini Cimnty (('. II. ChaJiiheri*). — A sulfur spring wits fonned at a point 
2 miles south of the town of Montague, Hot water ran from it for '2 ilays, after which 
it rnoled off. A soda spring 9 mil' s » n i of tin t(>\vn doubled its flow. The water of 
nuuiy .spriu^p was mufidy ff)r several da\ .-< at'u i iht: iiuikc. 

Denny, Trinity Cmnily (P. L. Young). — At a small quarts mine near Denny the diock 
doubleil tfie amount of water flowing from the tunnel. 

Peanut, Trinity CtrutUy (Mrs. E. Diller). — There wa-s an increase in the water in the 
diteh which oomcs from a small guleh. The increased flow had not (fiminisfaed up (o 
May 6, im. 
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Briethnd, Uumhddl Comty (J. W. Bowden). — The pramin on the flow of natural 

gas was doubled in the vicinity. 

Coeelo, Meadodno County (£. 8. Larscn). — iSome springs and wella in the vidnity 
wnit diyf n^iik otlMn flowed mors freely. 

LaytnnriUr, Mtridvino County (A. S. Kaklo\ — A sulfur spring had ite yoIuihb of 
wator incrcaijcd at Ivjisi threefold by Uie sliock, according to report. 

Mendocfino, Mendocino Ceunti/ (O. H. lUtta). — Welk m the lower part of town 
became full to ovorflowiiig and a heavy seepage of water was observed in the yaid <tf 

the Alhambra ilotcL 
(W. HuUen.) — The flow of a number of s|)rings was increased. 

Ukiah, Mendocino County (S. I). Townley). — The water in tlic well at the Observa- 
tory was very noticeably roiled for several days after tlic shock. The Ukialt pr^ for 
April 27 rcporta some vcrj' marked changes in the flow of spring near Uklah. A spring 
near the E. Clemens Ilorst Company's ranch, which supplied water for domestic and 
ranch piir}»o!«'S, stopt flowing after the earthquake. The ranch Is about '2 inilrs north 
of Ukiah uad a little west of the center of the valley, and the .spring is in thu foot-hills 
on the edge of the valley, nearly a mile to the west of the ranch. Pipes connected the 
spring with 2 tanks on the ranch, tho s[)riii<; lia\ iut: ^uppli«Hl tli-^ raiK'li with wnter fnr 
a great many years. The foreinnn, .John Eldnil, .^(iite.s that tlic day at'ier the earth- 
quake it was noticed that no ^\ at< r was flowing into the tanks from the spring. Invets- 
tif::itinii showed that tlic Hpritii:. which rnmes out of rock, Wa.s absolutely dry. Mr. 
Eldred and ids men worked for two or three weeks, digging, drilling, and blasting, in 
the effort to regtun a supply of water; but these efforts were futile and were finally 
abandoned. A well 75 fe<'t dei'p was dug on the ranch and a wind-mill orot tcd. Eldred 
went to the site of the spring several times during the summer and early fall, but there 
was no water. Upon going to the place in the e«4y port of the irinter, after the rains 
had he^^iui, it was found tliat the spring waa again flrtwiiitr wifh a larg>'ly incrca.sod volume 
of water. Uc estimated that the flow was about doubled. The spring was still flowing 
with the increased volume on March 15, 1907. 

Hriuh'd-. Mendocino County (C. D. C. Bowen). — Some springs flowed more abun- 
datiUy after the shock. 

Lake CewUy (C. E. Weaver). — At Highland Spring, in Lake County, none of the 
springs dried up, but one new soda spring was fonncil in the Franci.scan rocks. The 
niintTal springs in all parts of the county are reported to have increased in flow and 
number. The artesian weU.<? in Scott's Valley, west of Luk< [ort , have diminished in 
flow, and several have stopt flowing. Many wells have dried up, but this was not con- 
finwl to any parlit-ular locality or part of the county. The .shock apparently ha<l no 
effect upon the waters of the northern part of Clear I^k*-, nor uixjn the springs in that 
part of the dLstrict. 

J^nhepnrt. Jjnke Ctntnly (J. Overhol-er). Tin flow of many springs increased on 
account of the earthquake, while the flow of iul€.-i;u» wells decivased. 

AnnapoKa, Sonoma County (G. W. Hscu?). — Wells and springs liave gone dry in 
placcf, nnd wiifor hns cnim to th(? surface where there was none Ix'fore. 

Sebaiftopol, iimioma County (11. M. Ilatltaway). — The welk in this vicinity were all 
stured up, the water liecoming fiUod with sediment, as tlio a heavy rain had wadtt in 
mirfare w.ntiT. A .'imall brook a lidle to tl.e left of a fis.«urc in the ^nil on tin' Blimdon 
place liad its How of water so increased that the owner of the place had his attention 
called to it by the roaring of tlie water. 

Santa Rom to S'0,i>iu'!, Sonnmn County (F. S. T.arM iiV .\t the city pumping .station, 
1.5 miles east of Santa Ho>sa, there are 4 wells, dug 5U feet and coouectied with a tuoncl 
450 feet long. Witlun each well there is a bored well 8 inches in diameter and 106 feet 
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clt'{'iKrr than the iluj; wfU. The water l)0(;an to rLs<» imirn liiili ly uftrr the shock, and is 
15 foct higher than before, altho the pumps have been nin to their full capacity. 
Tho wann spring at Potcn' ranch was little affected, except that for a day or m after 

the sljock the water in the spring was lowi-r. At OinnMl ranch, nortliwr>t of Melita, 
there an^ numerous warm springs, al>out UX)°, all along the base of a hill, which have 
had their How increased very mucli. Mr. Striilille thinks that there is ten times as much 
water as before, and that it 18 a Ut tie wanner. He also telLs me tliat the flow b- >::r:i(lii:illy 
Hecn^ftslng again. Tho springs at Melita, along the north side of the hill, have l)eliave<l 
much like those at ("onrud's. I am told the creek alxjut 2 miles to the north has risen 
«onsideral)ly :-iii< r the shock. 

A mile north of Kenwooil lln i« i^* a well which was fined up .nbntit n year agp by aQ 
earthquake, and had to be ihi;; dn j)er. This shock did not .sk m ti> atTeet it. 

Glen Ellen Springs omiitun to Ik- changcnl, usually increa-iii): iheir flow, tho a few 
springs went dry At Mi ICwan's Ranch, '.i mile« wr^^ , liMth nild an<l hot springs arc 
fiowiiig much mon; water. .\t the .State lluukc at Kldridge, a warm 8pring started about 
0.75 mile cast of tho town. Hot Bpringi at Agua Oalknte have nearly trebled their flow, 
and thr temperature has risen from 112* to 114**. A spring which required pompiqg 
before now flows. 

Boyes Hot Spring has inereased a little and now flows without pumi^ng. The tem- 

jicrnturn hn- nlso incrrn-fd a liltli- Sc\ i'r;d years ago an rartln |uakc .^topt the f!(iw. <o 
that pumping hais been requireil until this la.st »liuck. At iSononia the wells and spruigs 
supplying the city are flowing more than beforo. 

Veterans' liomv, A'o/w County (A. Brown). — The eartlujuake ( auscd the springs to 
flow more fully for about 2 mouths, after which they ret urned to uonual. 

Napa, Napa Cmtnly (T. Hull). — In many cases springs increased their fliOW. 

Redding. ShaMa County (L. F. Bns^< tr i. >(^un- springs have beom reported to have 
increased their flow and to have a lower temperature. 

MtCUrud River, Shatia County {Chico Enterpruie). - Springs in the limestone belt 
above Baird, which were fonuerly coM and clear, became warm and milky. 

AUegheny, Sierra County (W. A. Clayton). — The earthquake changed the flow of 
water in mines and springs. 

Swumf Solano Cmtnty (K. Dinkelspi. I Mr Miller's t:;>s wi U, 3 miles northwest of 
Suisun, gave threefold greater volume ol gai> lur 2 weeks before the earthquake than it 
did afterward. 

Martinez, Contra Co.^ta County (R, Wul/.en), .\lhambra Creek is said to hav<' risen 
2 feet flffrr llir carthiiuake. A small efnain to (lie ea.st of the town, which is usually 
dry by May 1, now has considerable waU r. Tlie same is reported of anotlier stream 
-xoiith of titwn. A well in the vicinity, in which the water has always been several feet 
below the surface, is rep<irte I fn !m- filt. 1 almost to the surface. 

Stocktm, Sau Joaquin I'uunly ill. I'laiidalll. — An old disu.sed gas well at the City and 
County Jail had a flo%' of water started in it by the 4>artlu|uake. This flow continued 
for nboiit fwn wo.'lcs, after which time il IfL'an In Tn n sraf well, af the City 

and Ctiunty H<>sj)itttl, both the gas and water How had Ixxii doubled and liad t'ontinue<l 
so Up to the time of my visit. 

Ripon, San Joniim'n County fT. IT. Wren). T have IS acres of alfalfa lari<I, which 
watered with an inch k^ss water over the heail-gate in lUt^o, in 17 to 2U houn$. This 
year it took 25 hours to water 13 acres, all conditions being the same as last year exeept 
thiit thr Ian 1 u:i^ more packed and should have watered quicker. Others have made 
the same observation. 

Sunst, illamsda Comdy (R. Crandall). — The level of the ground-water aiound Sunol 
WAH afl'cct«d eonsidcmbly. In moAt of the w(41b the water rose, some overflowing for 
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ft shftTi titn(\ The po--tin]istcr f^:i\ i' l.-l f''rt as the riii'4i.siiroiI n--c of tin' u'lilcr in liis well. 
The (>pring which furnishca the towa supply b !*ai<l tfl have Ixt'n dimioishcd by onu- 
foiirth of its flow. Two other ehanf!:esi in water suiiply were reported : one faeinf; the 
starting of a new spring near one of jlic wi'-tirn P;ifilic ciuiips iti N'ilcs runyon ; the other 
the rejuvenation of an old sulfur spring near Suuol, which had not fiowitd for many years. 

Calatema VaUey, SarUa Clara County (G. F. Zoffnum). — Tlie springs n(>ar Mr. Robert 
Ingleson's house, in soetion 22 on the ridge east of CulaveriLs Vahey, Ix'canie muddy 
after the nliock and remained so for two or three days. The volume of water discharged 
by the springs hicreased to aknit four tones the usual amount. 

Alvnrado (]\. \V. Burr). - At tlie Alvarado Sugar Mill, in several wells, forin«Tly flowing 
artesian wells, the water-tahU; Ls now a few feet l>elow the surface, the water-level having 
risen at the time of thr> eartlxpiake. In the accom|)anying table are given the heights 
of water in a numlH-r of wells alwut the mill, referred to an assumed level 30 feet ahnvc 
an assumed \n\m'. Tlwse \vt 1!^ wt r-^ nh^rrvnt daily l^eforc and after the i artlKpinkf. In 
most of them the water suddenly rose. The n julings »how that in a few c;is( .> the water 
rose from 1 to 2 feet. A well wliich used to he considered nearly dry began showing daily 
fluetuntion«, overflowing nearly even- moniing for .some weeks after the r.ii liiquake. 

The tiguras here given are for mea.suremcnt« made on April 9 and 14, preee<ling the 
earthquake of April 1S» 1906, and the meMuremcnte made on April 21 and 28 of the 
same month, and May 5 subsequent thereto.* 
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• Xo, 2, .April 28. Hoii.a* pimip vms taking w.-iU-rfrom ttiit weH w li< 'i ni< uM in infnt wai takm. 

San h'ranrisco Pcuin'^uln (R. .\nder.son). — Thruout the ceiilral pLUtion of the San 
Francisco Peninsula, the chief geological effects, aside from the a<-tual displacenicnt .ilong 
the fault an<l the slumping and .settling of alluvial ground, were the increa.'<e<l circulation 
of water and itu di^eharge at the surface. The normal How of water from .springs wajs 
much disturbed. The water was usually mudrly or millcy. It \» reported to have; flowed 
.«nHy frnm oth -|.ritiL: fm 2 rlays after the earfli iuuke; after this it returned to its usual 
purity. Streams were considerably swollen temj)orarily, and water frequently canie 
to the surface where it hml not made its appearance before. 

(M. Cnvvlii]].) At Mr. lvl>n;:hfs place, at the lower ciid of tlio lake in Pilarritos Can- 
yon, the spring water U!^.'d for house supply is mud to have been milky white tlie day 
of the earthquaice. At BymeV store, on the Half Moon Bay road, 0.5 mite west of 
Crystal .Springs Lake, it was rf>i)orti ! liy tlu^ keeper that the water from their spring on 
the day of the shock v/as mudtly an<l was not tasted; on the second day it had a very 
salty taste, and on the third <U»y was again norma). 

SatUa Clara Valley (J. (■. Branner). M M t\\o Paik. a mile nearer Fairoaks Station, 
an artc'sinn well flrnvd f;i^fi r aftrr the .xliock. At tlir Si nle plnre, nn the Kndmrcmlero 

' Since tiie wetis id tlii.'i iliMrict flm-dmto in Irvr! w ilie ri>v and full of thu tiilr in tin- bay, a <iir- 
rt'clion wonltl have li> ]x- nrndc fur tliif Itiflwnrp \v f ri ihe ptfoct of tlip oarthquakr u|>i.n tho unclcr- 
ground water could be infermt from the figurcn Kiveii iu tbe table. It the hour at which the level of the 
water Id the weDs wm racMOKd u known, thn oomfttioii may Iw aaeertained and i^ied at any time 

A.C.L. 
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KMd, from the railway crossing at Palo Alto towanl the Bay of San Francwco, a well 
was reopened. OUicr wells showeil an increased How and brought up mad. At Guth 
Landing, and southward along the road into Mountain \'icw, the flow from bored weUa 
had inereased. A wind-mill which had for years pumped water from a well was no longer 
necessary, but ihf nrit^tinn \v;jt(T wn-? muddy. .\t tin "^'nigo H-anch, 3 milc8 northeast 
of Mouuiaiu Mew siution, thi ic wui lui artesian well wlutli had, before the shock, flowed 
dightly or not at all, and a wind-mill wu.s ased to raise the water. Aft«?r the sluxik it 
was (<>mv\ that the cabins liad Incti shovr il ui> 2 feet, damaging the pimip. The flow 
of walei wiia increaseil, and black sand wad brought up. Another well at tliis ranch 
was unalTected. Along the Jagol I^anding road, 2 artesian wells had incn'a.scd pressure 
after tlie ^^lu>ck. An old artestaa well filled with stones had begun to flow for the first 
time in several years. 

(H. H. Taj^.) — The water in an artealaii wdl 315 feet in depth, near Millbrae, wu 
roiled by the earthquake .nnd ri rTi.uin-Ml tfo for wneral days. 

San Jose, Santa Clara County iSj. F. 2k>flman). — Water ajid mud arc reported to 
have spurted from many arteakm welb. 

(W. S. Prosscr.) — A well near San Jose was reported as having increased in flow the 
day before the carthqu&kc. 

OUroy, Santa Clara Ctmnty (M. Ckmndl). — It is reported on good authority that at 
Gilroy n< >t S'l >riii<:s the temi>erature of the water rose nearly 10^ and the flow increased 
to 5 times the usual volume. 

BdhcHe, Son Mateo County (.Miss L. E. Bell). — Some springs drictl up and others 
broke out with a great gush of watt^r, where no water hati flowe<l before. An oil well 
from wliich tepid aait water, oil, and gas had been flowing since 1898 became suddenly 
dry and a simUar flow began b another wdl 2,000 feet <feep, at a distance of 600 feet 
to the cai«t of the first well, where before notliing had been found. 

Wright, Santa Cruz County (Miss F. Bcecher). — Most of the springs arc running with 
a greater flow since the earthquake; but the water in our well on top of the ridge 
sank rapidly to the level it usually holds in August. The water m all wells was veiy 
roily for some days. 

Sutitiiiit Hold, near Wright, Santa Cruz CouiUy (,11. R. Johnson). — luewcU at the 
summit, frntn which the Summit Hotel obtHin.s its water, has its bottom on SoUd rook. 
After the shock the level of the water in the well rose 12 fret. 

Boulder, Santa Cruz Countt) (J. C. Braiuicr). — At a sawmill near Boulder Creek, 
water .stopt runniii^' t i uin :i iiithi rto (lermanent spring, but another in the ndghboihood 
was flowing innrc fn i ly (h.iii Ix'fon-. 

Fclton, Santa Cruz County (Miss F. Ix)cke). — All the springs on the property of 
Misn S. Anderson, a mile east of Foltnn, greatly increatied in flow. 

Soqud, Santa Cruz Cinn\'y '.W . K. Wlicalon). — I have a ■IrilliMl or Ixirod wt-W. yir].!- 
ing a maguificont flow of clear water. From three to four weeks previous to the earth- 
quake this 7Moot well began to show signs of agitation below the surface. Every few 
(lay- \v;iti r hi avi'y inixi il \\itli -an.l .-lUi! ^ri>,itiil clcilk nn-k was iniiiif*C(l up. I know 
that something wa.s going wrung down under the eurth, owing to the action of this well. 
When the quake came, it drove both fine and coarse sand into the easing, which put the 
well out of cornmi=::on entirely. 

ChiUendent Santa Cruz County (G. A. Waring). — Near CIutt«nden a marked increase 
was noted in the flow of oil and water, and more gas and sulfur appeared. In the neigh- 
borhood of Santa .\na Peak, the flow of s|>rings wa.s incr' a.-i .] 

Prtmedale, Monterey County (U. U. Mclntyre). — Water started in many places where 
there had been little or none before the earthqtiake. 
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Salinas, Monterey County (G. A. Daugherty). — In many places water came up thru 
open fissures; in one place about 8 miles from SaJiuaH, the water covercil about 80 acres 
of land. 

(B. M. Abbott.)— Water spouted from holes in the ground to a eonaidemble hei^^t, 

and flooded the fields. 
San Ardo, Monttny Covnly (G. A. Waring). — At San Ardo, quicksand was thrown 

up in a well, seeming to lessen the flow eoii'^iiluratily. 

Paraiso, Monterey County (A. S. Eakle). — At I'araiso Sprijigs, the (juake affected 
the underground waters. According to the owner, Mrs. Romte, the supply of water 
from the springs hat! been diminishing for some time, am! tlio tr ni[H iatiire had hfrn 
decreasing. Itmoediately after the shock it becajue ncccstiary to put in a lar^ pipe to 
cany off the water, and the temperature has resumed its normal state. 

Lonmk, Mimierey County (J. Rist). — The earthquake caused Springs to flow moie; 
and the water rose in some wells. 

San BenUo Valley to San Joaquin VaJky (G. F. Zoffman). — In some places alwut 
.5 miles northwest of Bell's Station, on the Pachcco Pass road, springs were reported to 
be flowing 2 or 3 times as much water as they had previous to April 18. At a ranch- 
house 7 miles from the pass, on tlie east side of Paoheco Paes^ the increase in the flow of 
water froin ^mn^ in the ndf^borhood was said to have l»ea noticeable. Springs 
were reported to have opened up con.siderably thruout the region around Emmet P. (). 

Stone Canyon, Monterey County (G. F. Zoffman). — In the neigliborhood of Stone 
Canyon Coal Mine, the people churned that there was a sudden rise of the water of the 
wells immediately after the earthquake. 

Dudley, Kiiiy'is County (0. D. Barton). — The giLs spring on sec. ;ownship 25 S., 
Rangie 18 B. was started into great activity l)y l iu; earthquake. Fonnerly there were 
7 places where gas could be seen occastdtially lilowin;; off tliroiigh a shallow pool of water. 
Now there are more than 50 places where gas blows off continuously. The quantity 
of water was greatly increased. Beneath these gas springs the ground is dry and hot. 

Bnhrrsilrhl, Krrn County (A. G. Grant). — .\rtcsian wells 30 milea north of Bakers- 
field were rendered muddy by the earthquake. 

Gold, MadoM County (T. J. Rhodes). — Bevend springs increased about one-third 
to one-half in volume. 

Steamboat Springs, Nevada (J. A. Reid). — At those springs the water is constantly 
lioiUng. For about 3 days after the earthquake, tlie volume was considerably increased, 
and the water Ixjcame nritirrably furljid with mini. On the nnrth end of tlie lii;:he3t 
sinter terrace, where heretofore the waters had been invariably clear, considerable 
quantities of mud were discharged. This matnial is mm lying diy mi the wMte sur- 
face of the sinter and is lirailually Im hip; lilown away. .\t the extreme north enil nf tlie 
active springs, where several mud springs have always existed, the chan^ was noticed 
in the inernised activity. One in particular formed a low oone of darii-ooloied mud, 
which is now dried and cracked. 



Uigiiizea by Google 
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Till- list of aflcr-sluM-ks given Iwlow has boen cotnpilcil hy A. O. Lousclim r fif»tn 
all reports that have conic to haiul. These r^'|K)rts include not only coinniuuivuiions 
in answer to th<> thn-e circulars sent out, but also other reports by interest eil observers. 
In addition nian\ ^lim ks in thr !i<t weit- taken from the soivarate rejjnrts printed in this 
voluiuc. For the .suke of i-umpli leriess the shocks reportc<l by I'rof. Alex. McAdie in 
his monthly reports of th(^ Calif<irnia St>etion of tin rjimatological Service of the Weather 
Burenn liave also been included. A mnnlK^r of sh<H'ks hn\'' tx -n inserted jn the first 
proof from Prof. Alex. Mc.Vdio's ('Htaloguc of Earthquakes on the racific Cua6t 1897- 
1906.' It ^ould be statcnl, however, thai this list by no means repreecnte a complete 
enumeration nf nil after-shocks felt in California since A]m\ IS. In f:i nrr;i!, it m.ny be 
said that the list bocomvi> increai»ingly iucumplete with the lapse of time .since the great 
earthqualce. This is partieulariy due to the eiforta made by eome of the newspapera 
tn suppress all news n i;Mn!itii: ciirfliiiuakc-: in California. The list may be considereil 
complete only for Berkeley, California, where several obnsrvers liave emteavored to record 
every dhoelc. Ab a rule the observer's name is ineluded in the last column, initiak hmg 
used for observers who have re|M)rted more than one shock. A kt^y to the initials is 
given at the end of the lii$t. The times are expressed in Pacific Staiidaid Time. 



Ukt. 



Apr. 18, tt.iu. 



Bvctoninc of i>,„tii„. 



h. m. K. 
5 18 57. 
5 19.... 
5 19 lU. 
» 21..,. 
» 21 M. 
A 22.... 



.5 2.5 

5 L'li 

S J- .... 
5 L'S hi. 
5 lU. 
5 30.... 
5 34 40. 

5 01. 

.1 .17 39. 

,s 4:1 

,S IH .'lO. 

5 4S 

,5 .V.» IH. 

6 (K) 

e 00 

« 10 36. 



6 L'H |:{. 



2... 



.3. 
3. 



Intcoaity. 



IV 


lierkf i. y 


111 


San Kmnrix'o .... 




d<. 


iii' 


do 


III 




III 




III 


nork.l.v 




Sail Kraiioispo 


in' 


<|.. 


II 


Ucrk.-l.v 


11 


d.. 




Humboldt Lt. Sm. 


11 ■ 




II 




II 


do 


II 


<!.. 


IV 


Sjin Kr;iiu i..(Nt .... 


III 


H. rki l. V 




Pliii'iiix ( Aria.) ... 


tY* 


flo 




San MutfM I'Mint . 




tiiii Fraiu i-t t> . . . . 


iii 


bcrk«k-y 


II 


.!.. 



s, \. 

\ O. Mc.\.; J. r. P. 
Feeble. A. (J. McA. 
Fc^c. A. G. MeA.: J. G. P. 
A. O. MeA. 

Northweet-Kiiiidiiitxt follotrod 
by ft yiili' crufw-tuotiun. 
Ppraons in beds rratiu tttir 
wrat not swakeiied, A. H. Ik 

S A. 

F.vl.t... K G. McA. 
J. U. 1*. 
it. A. 



S. A. 
S. A. 
S.A. 

S A. 

F..I.I0, A. r. Mr A.; J, C. 1 
Tw<i M:]>«ntt« Jerl(.«, H. A. 
; 8li|ht. Wctittocaiit. 

Li^ht, X. E. 

2 imui. , <Mie at 36 a, auciit 

41«.,aA. 
S. A. 
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4U 



Apr. 18, ft, m 



h. » «b 

« 30 

6 ao + ... 

« 42 

e 44 II.. 

6 4ft 

ft 46 34.. 

« M 

6 52 

6 M 

7 00 

7 07 

7 20 

7 30 

K 

8 03 

8 07 

8 10 

8 la 

8 13 

8 14 14... 

8 14 37... 

8 14 281 

to V 
8 14 33 ) 
8 14 39.. 
8 14 45.. 

8 15 

8 15 

8 15 

8 15 

8 l« 

» 1« 

8 10 

8 lU I'U... 



S 20. .. 

8 ■.'.5 

8 SO. .. 
8 :J0 . . . . 
S 41' ... . 
8 55.... 

8 5«.... 

9 14 

{» 1« 52. 
9 17.... 

I 9 19 

I 9 20 . .. 
I 9 '2 2 ... . 
I 9 M... 

9 2ft 10. 

9 28.... 

8 30.... 



Duratioa. 



6.. 



1-2. 

i6"I 



3. . . . 

i'.'... 



2. 



9 30. 

» 32. 
0 38. 



1.. 
180.. 



1-1 r 
III 

IV 
IV 



IV 

Vv" 



V 

III 



IV 
IV 

II 



IV 
IV 

Hi" 

IV 
IV 

iV 

. . 

Ill 



IV-V 
IV-V 



II 



Skw Fruitnioo 

.Mt. IT;iruilt..n- 
S;itl I'nilK i.'ii-i) 
ftcrkcl. y 

.\It. H.MIlliltOll 

II:\riult..ii 
Sc iiK ',s \"m1]. \' 

.I'l . . 



Clovcrdalc... 
SeotC* VftUey 
8«U8*lita . 

8<titl*M ValKy 
SsKTalnrlito . . 
Bonita Pi. LU iit 



y«'rha niiena. 
Milr UorkN... 

Mart I&land . . 
Antioch...... 

udog 

do. 



San t'r;ini i-ro , 

Mt. Hamilton 

Sftcramenlo 

Alcatm 

OaUftDd 

YountviUe 

MilelUwka 

Sun Franriscd .... 

do 

do 

Oaklaud 



Scott's Vulli v 

do ■ 

Tiioliinmo 

.S('n-kt-ir, 

tian Iraiiri-'oi 

ScoU's Valley.... 
do 

San Frujirisco 

Mt. Hamilton 

Scott'u Vallov 

do 

Mare l.olnntl 

.Scott's Valley 

San Franri.«-<> . 

IWrk.'hy 

Jian Fraai'is«-o .... 

Soutfaampiun Sboai 

Mt. Hamilt'iti 



8ooU'« Vitllry . 
do 



l.iKht. N. IL 
It. (J. A. 
LiKht. N. E. 

S. A. 
H. G. A. 
K. IJ. 
F. L, 
F L 

San Franrisjo Light. N. K. 
Slight tthuck about 7 a. lu. 
F. L. 

F. L. 

Slight xhock .<«M>ti after 8 a. m. 

Nearly vertind; t<iw:ir>l NW.; 
no tremor, ju«t a J.I r : ) in;ix. 
htronge^ »t begiimiug; uu 
riock Htopt, no Mimd. 

Smart 

SUgfattbock. 

Wu lookiag ftt waldi when 

xhnck bfgin, S. A. 
At HtudpntB* OlMMrvBtoiy, A. 

(>. L, 

Bharp twuling motion, A. U. 

Mc.\. 
A.M. U. 



Sbtotc. 

Strongest at middle . mund 
like oannon shot, following 
beginning 1 a. Sharp. 



N. K. 

Northea-'t tosKiuthwo.Kt ; 1,) ad- 
ditional shocks by I p. m., 
duration 2-Sa,ciit)t to «ei«t, 
III-IV. a >^hack» between 1 
and 3 p.m. H shuckfi between 
Apr. 18. 3 p. m., and Apr. IB. 
6 a. m. 

F I, 

I \. 

Atxiut N** .'JO"' a.m. 
Very liKht. 
N. li. 
F. L, 
F L. 

Sharp and short, A. G. McA. 

K. B.$ A. H. H. 

F.L, 

P.L. 



Modrreti-, A. Q. McA. 
S. A. 

N.-S. BoriiwitftI tremor 10 a. 

before, 1 aharp ahock, rumb. 
One otli«r bt^wven 8^ 45" and 

8k 1»>. R. a A. 
F.L. 
P.L. 
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Apr. 18, a. m. 



B««tjiiDinit of 



h m. 1. 
9 40.... 

9 48.... 

• 48.... 

9 51 oj. 

9 54 30. 

10 

10 

10 

10 04 a». 



10 05.... 
10 05.... 
10 05 47. 

10 06 60. 



10 06 28. 

10 07.... 
to 38.... 

10 30.... 

10 86.... 
10 60.... 

10 50 80. 
11 

11 00.... 



II Oft 

11 00 L'3.... 

1 1 Oft J? + 2 

U 07 

11 08 

II 12. 

11 IIS 

II 22 

II 80 CO.... 

II 39 

II JO 

11 17 

11 53 :m ... 

11 S3 37.... 
18 OS 

12 03 

12 03 13.... 

\2 0.{ 41... 
12 (« .VJ.... 

12 01 

12 II 

12 la 

12 26 



1.... 



10. 



Ill 



IV 



IV 



16« • • 

1 

"i.'.'.V. 



II 



II 
"ii 



2. 

eo. 



Ill 

iii" 
III 



II 
III 



lAMlftr. 



'> 


II 1 


1 


III 


3 


11 







Scott g Valley.. 

do. 

Sna Frandseo. 

Bcrkpley 

S:in Franeiaco . 
Ijikc'|>ort...,., 

Uaklnad 

Upper Lake... 

Uldih 



CIovLTdttle..... 
San FraudMiO. 
Puiut Ueyea... 



tUrawka, 



FanUoDW. 



Berkeley. 



SkU WueiHO. 
ScoU'a Vallqr. 



SoutliampUm Sboal 



San Francisco 

do 

dp. 

Beott's Val|«T„.. 

8. P. JPUiiiMitls... 



San Fwncljico.-.. 
Berkcky ......... 



dn 

AntiMch 

San I' raiii'iM'ti . . . 
Seott's VaUty... 
BoniUPiiint.... 
Scott's Volloy... 
Ukiab 



Clovertlali' . . 
Upper l.akf 



' S.nn Friinri.sro .... 

I Mt. llntiiilton 

do 



San FhutdMO . 

H. rktkv 



.1. 



do,......, 

Eunk* 



F.L. 
P.U 

Bwfi^ Mtomgrapli bgr R. T. G. 
Sl%lit(aiMatlO.-). 

Ntil \ r ry !ivrrr'ptible,lNltBtopt 

Incn-aMinf; inU-n-oity with prin- 
cipal Uihlur bancs Dear mid- 
dleofMriat. Nodmikttopt, 
S. D. T. 

Oscillatory motion Mtst^west. 
N. E. 

Two distinct vibrations from 
north to south. 

Fel! by Mr I,<-i:!f-r .-kt Pt. R<'yi s, 
villi uliLUi I '.vo,'. talkiiiK 
OVt-r U*le(jlioiii- lit till- li:ue, 
•l>out 3 a. tH-fijrr frit in 
Farallonce. J. \. Boyle. 

E wing sci^mofpaph by H. T. OL 
and S. E. 

Slight tremor, followed In 

about 30 8. by hard shake 
of several seconds. Fully 
the fifth hard shake since 
S"- 13"'. F. L 
Wcst-p.n.st A|i)<firoat direcUon 
oa-t Tn innr 5s.aftcrJlnt 

shixk, no iiuiac. 
Moderate, A. G. McA. 
R.L. 

Diirfinctly fdt «a ground mm] 
causttl falliagoT looae parta 

of buildings. 
Nf.«l<-rat<', A. G. McA. 
KsvinR KciNinograph bv R. T. C. 

and S. E. 
Slutli'tittt' Obner vatory, A.U. L. 



I.ong(>r ihu vnial, P. L. 
Nearly wrtical. 
P.L. 

Southwe^t-nnrthraat. Noetock 

.•~tnpt. S. I). T. 

Oscillatory motion. 

t'«ii.*-(i Bomc rl4ick8 to Jrtop; 

not all. 
Mo(i< rate, N. E. 
A .M. II. 
Vi-rtical, IC B. 

Harbor Lu SCn, AlauMda Her. 

EwinK ."cisini'grapli by R T. C. 

and S. Vj. 
FuruKv Club, S. A. 
B \. S. 
A ('. McA. 

V.Tv licht, K. 0. McA. 
A. G. M< \. 

Slight and of abort dui»tioo, 

.\. H. U. 



Digitized by Google 



RECORD OF AFTER-SHOCKS. 
Record aj ttrtkodct — Contiaued. 



413 



Apr. IS.p.ro. 



I'.i Kitirini; of 
ahuck. 



b. m. ■. 

12 31 

1 02 

1 46 

1 W 

2 

2 

2 Ifi 

2 30 , 

2 20 

2 20 

2 22 , 

■2 23 10.... 

2 24 , 

2 24 37.... 

2 25 

2 26 , 

2 25 , 

2 25 , 

2 27 , 

2 M 

2 28 36«»«i 
2 28 60..,. 

2 29 

2 30 

2 90 

9 ao 

2 30 

2 30 

2 30 

2 32 

2 sr. 

2 35 

2 :(.'> 

2 40 

2 M 

S 



Duntilun. 



4 26.... 
A 28.... 

4 28.... 
4 »4fi. 



4 SO. 

4 SO. 
4 30. 



10. 
15. 



20. 



Intcoaity. 



Ill 
..... 



IV 



111 



111 



IV 



VI 

III 



111 

VI 
III-IV 



IX-X 



IV-V 



II 
III 



Lm Acgi Iv« . . . 
aeoU's Valley. 
San Francisco . 
aoott'a VaUqr. 
Wrij^t'a Station 



8. F I'l iiiusula 

Humboldt Lt. Stu. 
SauUMiapliOia Sbual 

Stockton 

Scott's Valley 

Mnrc Island 

Mt. Uanultagii..... 
Sua Fnuioisoo.... 



San Fraiicisfo . 

Saliiuta 

Lo« Gatos 

OaUand 

More Island . . . 
San Francisco. 
Mt. HaatUtoa.. 

Beiicck^ 

Saoamento.... 

Antioch 

8oott> VaUqp . 



4 miles south of 
Wright's SUtion 
Ukiah 

San Francisco .... 

Salinas 

Los Gatos 

San Ftandaco.... 

Ukiah 

Scott's VaUey 

Salinas 

SooU's Valley.... 

do 

LoaClatM........ 



Raleigh 

Ualliwt Point. 

T«nkccula....< 
Sam Diego.... 



SaaDlcco 

Banioiia. 

San Beraaidiiio. 



F. L. 
F. I.. 

Sliehl. Four miles aputli af 

Wright's Station. 
AIitttobdbre2p.iB. 

Vertical t!ir'.',v nfirth-south 
tremor 208. before; no noise. 
Very Ijglit. 
F. U ^ 
Slight. 

Vpr>' light , A. a. MeA. 
EwinR Kt imm^iapli, R. T. CL 
and&B. 



I. II s. 

AltitnedA Pier. 
Slight. 

Vci^ l^tl, A, a. MeA. 

B. L.'n. 
Very light. 

Extra hard, stopt clock hang- 
ing (in-\ViiJl f:iciiig!-<jutli,20' 
pond. Stopt clock facing 
K W. bv WN W.,pciid.a£oul 
6'. F. L 

Stopt doeka (counted 8ft 
aBo«iiauptoApriI30X8.D.T. 



I. H.& 



Bxtn bard, F. L. 

Lighter, P. L, 
Lighter, P. L. 

Little if any vertical move- 
ment. A niufHed sound, like 
di-t^int bla^tittg heard iu a 
mine, wa.s noticed just pre- 
culiiig minor .nhock-s which 
followed, including that 
almiit 3 (>. m . I. H. 8. 

Vertical prop. SE. Incrcas- 
ins In iaUaultj. stroofiet at 
auddla. Clock atopt at 
4h 28" IV pend. IS*, tadng 



Northwest ariii fimtheast 
Strongest ai'imr* iit!v at 
pinning. t'liK'k n<it - • |i',liit 
disturbed, lotting about 1 ui.: 

pend. about 20% No amiiia 

pluiuomcno. 
Haatta* In 15 jraaa, 

eiaUaoatlnpait. 
Afavi 
Boutlieaat. 
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Day. 


Ueximimcof 


DoMion. 




h. m. B. 




Apr. 18, p.m. 




....... 














4 30 








Few 




4 SO 






4 50 38.... 


1 




•J 51 






•1 :>2 






0 02 I.'. . . . 






0 (W (M . . . . 


1 




fl 12 






fl 4.'i 






0 o« 


















6 &1 20.... 






0 51 35-45. 






6 SI 






0 .'"il 






6 r>2 


....... 




0 






StItl.HC't 






7 


I--' .. 




7 






7 






7 o'l'!""!! 


. . . . « * ■ 




7 -.»:{ 






7 2o 






t> 10 


. • • • • ■ ■ 










10 













11 10 


....... 








Apr. lV,a.iii. 


1 30....... 




3....'.'.'.'.'..'. 


io.'.'.'.'. 




:i 07 u(j 






o 22 






6 07 


iti'.,'..'. 




0 25 10+.. 


3 






2-5 .. 




10 ao 




Apr. M,p.ia. 


12 31 00.... 


20-30.. 




1.' .11 41... 





IX 



IV 



Ml 
II 



111 
II III 



Sau Juan Capwtraoo 
Hemcli, JtivemUte 



Yums (Aril.). 
Bnwiejr 



UiUltMt Puiiit 

OftUiuid.l. ....... 

Bj'rMey 

Hfifi l-'ruiiriMCO.... 

Ycrim Hutflia 

lUrk.l.y 

<ln 

YtTlin H>n si:i 

.■\ntiiirii 

Swi Fraiiri^t n .... 
Southmnptoo 8hual 



Ottklmd.. 
Bcrkd«y. 



I Mt. lluriiUtOB.... 

I di< 

' .SmTiiiiii nil. 

' Yfiba Hiii'iKi . . . . 
, Aiigfl I.hI.iiiiI . . . . 

Man- Island 

Stoekton 



.Srotl's V'alli-y . 
San Francisi'o . 
Yfriia Hucria . . 
Scutt'tt Valley . 

do........ 

do 



].iik(>pcirt 

SaM'u Valley . 



do. 
da. 



Psiisli y, On>gan. 

Kiirrka 

Still FriiiK-iM i) . . 

Kurcka 

Hiiri'ka 

HiTkclfy 



Oakland 

Eimkii...... 

I<QS Angkliv. 

do 



8li«ht. 

Slioek Incmniiis und d^ng 
aw&y. 

9 or 10 diatluM •hovki. 
railing front eaat to want. 

Nort ItM !■« l-Mj u tlx-a.st chimnfiVi 
fi-ll tu wcKt. Muvablo ob- 
jfi-U* in bldgK., thrown wc«t^ 
ttuit. OscUIation fulluwed 
hv frrnifif Cluck rtopt at 

. (iiridi,- .•RlUth. 

North-.Hoiith. iliirixootal. Clock 
stopt 4» 30», liwiiig NW., 
ueBd. if, 

AluttBd* Fter 

TwutnHnanwItliiii la.,B.L.N. 
V< rv light, A. G. HeA. 

LiKlit. 
S. A. 
S. A. 

V.ry light. A, C. WcA. 

Ni>rth-soiith. nnrir.nn dinn^ 
liuii routh, two light slioclu, 
lumbUnKfollowmBshock 2», 

AUuneda^Rler. 

Farulty aub. 8. A. 

StiKht tremort doiIllgillUnnli 
JJ I N 

Virtiral, K. B. 
Vcr>' light. 
l.lKht. 

Sir<>ri((, nirobling. 
Blight. 

V«ry light. Nuaibar of Nght 

Rnocks reported for Beveral 

(layd, but hardly pj-rct-ptible. 
Lighter, F. I.. 
Very light, A. O. McA. 
Liftht. 

LiKht«T, F. L. 
Lighter, F. L. 

LiKhtiT, trcmblijig of iunise 
krpt upfor2m. or ninrc.F.L. 

Light, about 10 o'clock. 

Sharp shock, rather Ions. 
Trembling of house kept up 
for 2 m. or mor«>, F. L. 
! Tn^mbling of h(>u<«e kept up for 
2 m. or more, F. U 

Ui^t aliodt, P. L. 

Tremor. 
SliKhl, A. H. H. 
l.iKlil. .V. el .MrA. 

I. Slight aud of Mliurt duratiun. 
Hlight. A. H. B. 
Time to from menu»7, failed to 
ri'purd shock at time. 8. A. 
ScN cii Hhock.^ between 6 a. m. 

and2i> 1ft" n. m. 
Sligbt, A. H. fi. 

Inrrf!i.sc'<l inU'iivily, I max., 
Atrougcwt at middle. Mo 
soundL 
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Day. 



Apr. IS, p. m. 



B«giBniii| of 



Apr.20,».in. 



Apr.20,p.n, 



Apr.21,ft.ni. 



Apr.22,«.na. 



b. m. M, 

12 33 



12 25... 



1 13 

2 05 

3 + 

3 35 

8 18-8 W, 



lU 45.... 

10 65.... 

11 00.... 

11 1(> 

12 30.... 

1:430 &3. 



3 

4 4.» W) 

4 60 

S... 

5 :ii 

6 10 
7.... 

7 13 
7 » 

11 30 



Dimlhn. iBtmilly. 



15. 



30 



12 33. 

2 30. 



8 28. 
« 03. 
10 26. 



4 45. 
6 28. 
9 €8. 
1 35. 



3 15. 
8 27, 



& 2G 


10 


IV 


5 49 


.. 1 3 


III 


8 23 


.. t* 


III 



2or2 30 
4 4£...., 



Ill 



III 

IV-V 



111 




Lm. 
San Pedro. 



Sail l"ratici*rr> 

Iluiiu, Nevada.... 

Salinas 

Sacramnito 

H«gni,Wadaworth, 
etc. 



8. F. PeninmiU. 
lAwdClen.... 



y<Thu Hui-tm. 
.Mile Uoika... 
Kurf ka 



Southampton Shoal 



Ukiah. 



Eurekn 

Sfin Fraitcisco . 

Napa 

Iautc! (;i<-n ... 
SiiTi f' r.'iih'i.'ico . 

Mill? Itock." 

<lo 

Laurd Gluu . . . 
San Fmndaoo. 
TuoluDna 



Santa Ifanlea 

l>aurd ' ili ii . , . . . 
S. F. IVi)in!*uJu.. . 
do 



Scott'a Valley.... 

do 

do 

Milf Uotk.-< 



Two shocks about 6 m. apart 
followed by sli^lit tremon 

for about 1 h. 
Horizontal tr«>inors 10 8. bo 
for«', inrrj'fuiipd intoriMty, 
.•ilroiiRt'ji! ill r-ii<l. Nil si>-iiid. 
Sharp, tama portion with t wUt, 
A.X1. McA. 

Another shock later. 
Seemed to be north and muth. 
Un east slopv of Virginia 
SanKe, Sirrra N>va»la.s; 
nortli wMt.«outhea0t. I>urins 
IK .xt i.S h, 8 ttwrei O. D. L. 

Ti< iiii'i with 2 sharp after- 

Light. 

Slight shocks during day. 
AH. H. 

Vertical; dirrrtifm upward. 
Tremor, .'> s ;ifti r; ^l:;lrp 
Bhorkn, i r;i( k:iij; .-•lujjd 
iliciilriit. 

Shock ttiu light to be felt. It 
waa detected by motion of 
bubbles of latitude les-elit. 
The oeciUatkm wait ) or I 
divinon (N. and 9.) d = 1.0*. 
S, D T. 

South-north, flight, 

Trcniur, A (!, Mc\. 

Short and sluirji. 
Moderate, A. G. MeA. 
Moderate. 

Veriieal. Strongest at middle. 
I Short and aliarp. 
Moderate, A. Cf. McA. 
About 11< 30* *.Di. 



North-.Houth. Time not 
I rate, 

light. 



FoUowedaftar 4 a. by another 
brief motion. 

.St-riei! of gentle tremoia. 
Light but decided, P. L. 
Hartly felt, F. I,. 

Slight shocks during day. 
M. 



Naua 1 W. H. 

Scott'a Valkiy.... F. L. 
BanFmneiNO.... |8trot«, A. G.MeA. 

Soott'n Valky F. L. 

8. F. Peninsula... I Shaking houses 7 a. and n- 
(x'aiod after 6 a. 

M.arp Islanfl T. J. J. Sea. 

ScQtl'a Valtey F. L. 

Mile Backs....... Bll^t ihocka duzing day. 



Fulton,. 

Scott's Valley . . . 



Two shock.'! barely separal*^!, 
la^t rontinuingfully5s.,rach 
a good hhuke, not .M-vere but 

Steady. oKtUlatiog, F. I.. 



Digitized by Google 



R£PORT OF THE CALlFOHNlA EAHTUt^UAKE COUUISSION. 



Bteurd of afUT-^utd» — Coatlwiied. 



Oty. 



IWgirnincof 



Apr.22,a.m. 5 UU. 



lalMutoy.] LoMtUty. 



1.5., 



Apr. 22, p.m. 



7 

7 03 00. 
7 10...- 
11 30.... 



3..... 
3L.... 
S 17. 



3 18 21). 



a M 22. 

a 19.... 

8 W 80. 



8 35. 

9 OS. 

10 40. 

11 20. 



Apr. 23, a.m. 12 05 00. 

12 48.... 



S.. 
2.. 



60+. 



2... 
'k'.W 

'2.'., 

3.. 
8... 



Ill 



12 bb. 



1 lU. 
1 10. 

1 It. 
1 12. 



I I« 

1 10 

1 17 

S. - 



6 07 

8 30 

S 

8 10 10.. 

9 1.5 



14.. 

10.. 



Apr. 23, p.m. 



1.' 

1^ 

] Z c»0. 

2 sa 



3 SI. 
« 30. 



4 

3* * ■ * ■ 
3« 

4 



V-Vl 



II 



Mile Rucks 

Soott's Valley.. 



Mile Rocks 

San Francisco . 
Scott's Valky . 
Saratogk 



Napa 

Mil« Rocks.... 
Boaita Point.. 



in Berkeley . 



Oakland 

Verba Biwna.. 
Ban Phmeifloo. 

Salin:i.« 

Mik' Hocka.... 

&ilLIi:is 

.Scott's Vall.-y . 



8an Francisco . , 
THnidwl Head.. 



Cape Mflodoeiao.. 



30. .... 



Ill 



..... 



Uranl'^ Vmsi, Or«. 
Euraka 

Fondile 

Soott'aValkqr.... 

Creaoent Git^ 

do 

Cuuc< Mfndocino.. 

aeou'sVaUer-... 

Eureka 

Femdalp 

Solinac 

Oakland. 

Mile Rocks 

Scott's Valley.... 

do 

do 

do...- 

Bun FVancisco.... 



. Slight. 

I Two ahodls barely separated, 
I lattoontlnuingfuJlyiii.feacli 
a good shake, net aeveia 
but rteady, eaeillattnt, F. L. 

Moderate. 

Light, A. G McA. 
I A mere jolt, F. L. 

Dc-cribi il w. iin(i<:-rt:roiinii rx- 
' pfoFi. .n, about il"^ 30°" a. m. 

w n. M. 

Moderate. 

, Nearly verticat.D{i«etIonNW.; 
ao tremor, just a jar, 1 max., 

I atroneeat at bcgiiuiing. No 
fiound, may have been blast- 
ing. 

Tro!nii!rtUs motion for 5 m 
after ^iIo^■k. Jjung (iuration 
of irem. mottuu also ob&i Tve<1 
by Mr. Hubcr, who was in 
laboratory at time, weighing 
chemioBla,8. A. 

C. D. 

Ught. 

Moderate rocking, about four 
waves, A. G. HoA. 

Slight. 

Tremor, F. L. 
A. a. McA. 

Baat-veBt tremor 5 a. before), 
abort and heavy; clock stopt 
12* 48"" a. m., facing east; 
sound like thunder, preceded 
and cnntinucd during nlioek ; 
same thn>ughout, no change. 

Vertical. Southttcst-Bortheast. 
Din-ctioii XIJ. ii:<-n-a.-^ii)K in- 
tensity. Cluck stopt. Fend. 
22*, faefatg SW. No aound. 



South-north. Stopt clocks, 

A. H. B. 
Severe diook, J. A. 8.. 
Ii|ht and abort, bnt dedded, 

U'cKt-east. 

.Soutb-nortb. Woke up every- 
bo4y« no damage. 



"Just enough to 
F. U 

South-north. SUght. 
Severe shock, J. A. 8. 

Prom esfl, C. B. 

.Motlerate. 

Harciv perceptible, F. L. 
V. ry liKht. F, L. 
More di < icie<i, F. L. 

IV-ciH' d ir<'iii!iiiiig hiatlngpei^ 

Lup^ 30 F. I,. 
Sharp, downward jolt,A.Q.II«A. 



Digitized by Google 



RKCORD OF AFrER-SllOCKS. 
Reeard of afttf^udta — Conllnucd. 



417 



Vmy. 



Apr. 33, p. in. 



•kuck. 



;> 4r, 

10 00 

10 25 

10 94 

10 30 



DantiM. 



• IT*. 

I 3 1.. 



10 38 42... . 
10 38 44.... 
10 M 57r... 



10 s». 
10 5fi. 



A|ir.24,«.in. 



Apr.S4,p.in. 



Si 



5 46. 
10 IS. 



1 14. 

4 45.. 



8 10. 
10.... 



10 45. 

11 ao. 



I 



Apr. 25,11. m. 



11 42. 
1 20. 



1 

ti 30 



Apr. 25, p.m. 12 .... 

12 40. 

3 

I 3..... 



3 12. 



3 



3 I.'i. 

a 13. 
3 1ft. 



3 17... 

a 17 lu. 



S 17 15. 



05 m. 



75 m. 

2... 
00 m. 



1. 
2. 

15. 

3. 

'i! 



Ill 



IV 



III 



11 



S< <itt'(< V«lU-y . 
H. F. Peniasulii 
Mile Rorlu. . . . 
San FmnriMn. 
Bonito Point . . 



V 

III 

v-Vii 



III 

iv-v 



I 



do., 
do.. 



San FraucJuco . 
OakUDd 



StM l- rtiin-i.sr.i , 
do 

du 



B»rkdey . 



.Sail Kruiidaeo. 

H.rk. |.-v 



.Mile Hocks. 
Berkeley... 

Oakbuid.... 
BeirlMley ... 



OakUnd.. 
Bertipley. 



Siiii Kraiu isci 

III UttkluiiU 



MllbCoUcge..... 

(loviTdule....... 

.Mile KuvlM 

aiff.-i alKiut 

VVoikI'm (iulch . 
U<MiilA Point . . . . 



.Slliir|i. lii.uliiig 3 til 4 F. L. 
.\b<iut 10 p. 111. 
.MuUl'I'uU', 2 tiiux. 
Modprate» A. G. McA. 
NraHy vertical. Olivption NW., 
nn tronmir, nut b j»r. 1 mux. 

.•^tniiiKMtltC befrtliniiiK. Nn 
.•-'luiid, may lm\o Ui'ii 
l)lu»tiiiK. 
2 wpariili- !ilnM-k--*, 2<1 .-itnuipor, 
S A.? 

2 ^jwrati' .^liiirkN. 2il jilnmf^cr, 
ETSmith. 

Shnrt and «harp. Nurtbeaat 
iwuthwest. TremukMU nui- 
Uub f ar A m. la bed airake, 
l)ui waifh norrevtion unoer- 
iiiiii. It. T. C. 

C,B. 

.SlKirt, AC McA. 
Trt'uiois, A. G. McA. 
Doubaul, A. O. McA. 

Slight cuatiutioiw trembllag, 

S. A. 

Light tliiDW, A <• Mi A. 
.Slight (ontinuoua trembling, 

.S A 
.Slight 

.siiKht rantinvotia tremhUng, 

ti. A. 

fteuorted by wwral. Mr. 
Wood abu fe|Kirt««hork M- 
loved by uaateadlueiB of 
gRMrad for over 1 b., S. A. 



Light shiH'k, lH.->t('>l iilxtut 3 s. 

iiftrr iinukc, ti .A. 
A «i McA 

.Nurlhi-iu-l lo ^uuUiwv.il, C. U. 



S. F. lVmnf*ula. . . 



Oakland.. 

Napa 

Berkeley . 



Youdtx'ilh- . . . . 
iiiiau Fraiiciat-u . 



Oakland 



Many 

Slight. 



Dirr-cf ii'.ri WV 111' f ri-nuir ju^t 
n J. IV. I -tii :iUi-t tit 

h< i nir;in)». no MHiiui, may 
l-.ivi been lilniiting. 

.Siriiiigly (I'lt (1)1 griiuud, cuius- 
iug tandaliding along coaet 
cliffit. lattting 10 s. with a 
.^liglii rrpi titioD after 10s. 

r IV 

Sharp, W II .\l 

Walking with Dr. King, nut 

ff\t l»y «'ith«'r <if un. S. .\. 
I'lKliilalory twi.st,<iuit<' wvcrf. 
limbic rt-t'urdetl vn 

M■l^t■l<lgrapll, W. R. K. and 

A. U. Mt A. 
NoUrod by U. K. G. on dock 

mariied U. S. Observatory. 



SB 
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Apr.25,p.in. 


h. n> a. 

3 IT 10 

3 IS 20.... 


■en. 


II-Ill 

* ' » * » 


Mt. IliimUtOD .... 

HiTki'lcy 


2 tremors nbuut 5 a. apiirt. 
Time i.s of Ia.stoiie, B. L N. 

.Xlameila Pier, 




3 20 










3 JO 










3 2.' 








Many ijliuck^ during muntb, 
W.B. 


Apr. 26,11. ui, 


3 20 








10 20 


Smlfs VhIK>' 


F.L. 




IQ 23 




10 29 


. Onkluid 


Explosion t Choliot OliMnM- 
tory. 

Jolt only, no awing, R. H. T. 

SUght. 

Like ezploaion under foot, 
similar to ahock u( Apr. 22 
«( ll>>aQ-A.m. UghL 

V<fy heavy. 


Apr.M,p.m. 


10 33 85.... 
1 45 





II 


Ht Htmjltoii..... 


6. 










H 

8 M> 


4.,... 




Soli DAB 

do. 




« M 






Mile Hoeka 


Slj,uhl 




« 42 


'2*'*'' 






Oliu t elioi ks reported, but not 

recorded. 
Very heav'y. 
Slight. 

Vpfv hi'fivif 

( hubot ObaarvaUny. 

Sharp, 
Sharp. 

A G Uv.K. 
lt.T.C. 




0 M 


4 




do 




9 50 


. . - . 






Apr.27,a, lu. 


2. 


..... 




e IS 


4.'.'.' 


11 


Oakland 




10 30 




FiTuda]4- 




10 30 








.\pr- -V, p 111 


1 07 

1 09 JM.... 
1 10 





"ii' 


Hail Fruiicihco .... 
Berkeley 




1 12 








And many othert. 




10 08 10.... 




111 




East toweat.Chabot OJtwwva- 

Uiry. 






Apr. 2S, 11- 111. 


12 3.5 






Ntipu 


Sharp, W. U. M. 


' Apr. 2H, p. in, 


5 10 






S«-otl'.-< Valley 


F. K. 


Apr. 2S),a.ai, 


4 5j 


2 




Mile Hocks 


Vertical. Struogeat ut mid- 
die, i«nund like cannon shot, 
roinciding with beginning 
of aiwdc Sharp, foUowinc 
atronfeat dbturfnoce 2 a. 


J. 

J)........... 




« « • • * 




Apr.29,|i.tn. 
Apr.80,*.in. 


9t ... 

II JO 

4 06 




..... 


Pdaley, OngoB... 

ScoU'sViU^.... 

do 


Mil k spilt northweat-wnitlteMt. 

About 9 a. m. 
Hard, aot looc, F. L. 

flunl, shook houao and 
la^^ted several Mcoada, F. L. 
A. G. McA. 
W. W. 0. 
C.B. 

Slight. 


1 no 

4 0<> 20.... 

1 00 . 

1 


1-2... 


* » * « # 


.San Frnnoisco.... 
Mt. HanultoQ .... 
Oakljiiid 


1 IS 


2 \ 




do 




1 :,7 .30 ... 

I oa io 





» a q « ■ 


San FnuciGCO .... 
do 


A 0 McA. 

Single f>winK, A. (». Mc.\. 
N(>rlheast-huuthwe:il. Abort 

and sharp, K. T. C. 
A a McA. 

Sliocks from thi.-" date to May 
17 teem to l>e of ciraularmo* 
tion. No decided direetlun 
^llown by Duplex sHfiuio- 
graph. Tremors, vertical nio- 
ti«>u preduuiiimtirig. Cbabot 
Observatory, C. D. 




2 01 22.... 




III 






f 10 

7 20 




San Franeisro 

Oakland 
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— |. 




9 30. 



« 4.1. .. 
« 57 55. 
tf 6H.... 
9 58 24. 





12 :w 


4 05 




0 51 30... 




(i Sti 20... 




ft AO* ■« < • • 




4 »1 IS... 


4 53 




9 22 




» 58 




10 68 


.Muj a, a.m. 


I A 




5 M 




















f. J(l 






Mh}- 3, p.m. 


■« 1' 


May 4, ».Di. 


12 06 


5 




5 25 




5 -J S 




.i :ij 




li 




H 30 




IQ 29 30... 




10 40 



i DUlMlM. 

I 



2. 

is! 



i-j... 



Ill 



II 
II 



II 



12. 




• ■ * ft 

* 4 ♦ • 



lllle Roelu 

Scon's VAll«y.... 
Cape BlendoelBo. 



Eureka. 



MUel 
Cloverdale. 
Usaldsfaiug 

C!ueme^1lle. 

Mile Rooks . 
Berkley ... 

do 

do 



Niijm 

Peachlkod. 



Xupa 

Los Gatos 

Saij Fruiifiscii 

OttkltkUd 

Ban Ftaneiaeo .... 



Ht. 

SantaCnu 

ralif<t<)ga 

S F, Prikinsula . . 
Scott's Valley 



Vcrliciil. .Stri>iige»t at etid. 
Barrly perceptible. K, L. 
Southwci't. Vertical IXrNtiOII 

south, very light. 
I Slight. ' ^ 

SUght. 

Very smart shoek, perceptible 

niaring, <MciUat4>ry 
Articles thrown from north to 

."juth. GnMkedmttcb plaater. 

\. u I, 

Faculty Cluli. G. K i ! 

East-we«t. .-^'m ijI ijuix ll.iil 
watch out in 3 s. , sUglit stuik- 
log 30 a. more, 8. A. 

No time given. Tfaree Ucht 
ehoeka ^ling day, W. H. M. 

No tiawglveo. 

Sharp, W. H. II. 

I H 

Very liglit . \ 0, \lrA. 
Chabut ObBervatory. 
V«rylight,A. 0.]ii!A. 

C. D. P. 
lively ahake. 



iwu vibrationa appanntly 
from SE., F. U 
Laurel No time given. 

«.ilenw<XKl I qiiake.H, each preceiletl by 

yuiiuchi. 

Soott'H Vall«y tU-portcd as 6 a.m. In Santa 

Crua. Strong vibiationa 
I eaat-weat. Sleepers 
ally awakened, F. L. 

.Santa Cnil 

Point Pino* Short. 

I.os (jiUos Vertical, I II S 

.San Franrtsfn . . Very liRlii, X. li. Mc.\. 

< >aklsnd ... ("liabot Observatory. 

San Francisco Very light, A. G. McA. 



Los Gatos. 



I. M. 8. 
Wakened me," F. L. 



Scott'a Vall^ . 
Point Pioos.... 

Mt. Hamilton ! Two distinct priiK ifiri,] shocks, 

0.5 B. apart, 3 after bc- 
'• i;inniug. North t ■ -(>ulh. 
No sound, bin Vertical mo- 
tion, J. D. II. 

Ixis GatoM.... I H.S. 

Attn Vmndgco Very light, .\. 0. iSttA. 

Seott's Valley .... Two ncopio at leant were 
awakened. Three .nhock-s al- 
nio«t continuous, not .severe 
Very «liKht trembling (or 
perhaps 5 s , V. L. 
San Fnincisco 8hfirf> jfir, ^ <'>. McA. 

Atri Gutoti 1. H .'^ 

Campbell No Uiue giveu. 
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REPORT OF THK fAl.IFOHMA KAHXmn'AKE fOMMlfWION. 
Rtrord </ tt/ttr-uhockn — Omtliiucd. 



Muy 5, a. m. 



tkctimlimof 

•iHMk. 



May S. p.m. 



May 6. p.m. 



May 7, a.m. 



May 7, p.m. 

Mfty 8, ft.m. 

Hay 8, p-tn. 



Ifl 15 

I 10 28 

10 29 .30.. 
10 29 43.. 



Inttiwky. 



iU 'JD 1.') H 2 




10 :<o 




10 30 




10 30 




lU 30 U5.... 


'i'.y.y. 




1 







7 311 ....... 


•• 


8 ■» 




8 S»20.... 




Q 1A 




8 13 34.... 


2S 


8 17 




8 32 




44 




it t 

l> 4.5 




11 15 


1 


II 25 










1 






5 07 




4 10 


! 


4 17 10.... 




4 30 


i 


4 30 




10 le 




12 12 


j 


11 40 




11 -in 


' 


11 M) . 




II 4J 




11 42 02.... 


lU 



II 

IV 



Mtit Rocks.... 

Oakland 

Han Franmn*. 
Berk«l«r 



Rniuukit. 



Moderate. 

Chabut UbacrvatcwT. 
A. 0 MeA. 

Kort 1) M est -s< >u I hrast . Si nRli- 
fiispliK-i'inrnt t<i iKirthwc'rit, 
with ri'tum to ooutbeast, 
U I. N 

J N I..C. 



S l\ rt'tiiiimila . . . 

Naiiii W H M. 

Oakliitxl .Manii'tlu Pier. 

Mt. HiiiuiJloii , \V. W, C. 



Vll 



VII 



Milp Rwkft 

(-■arii|)bfll 

Sun Fmiii i^r ii . . . 

!.■)» tiHttiS ....... 

Sail Fnwici«)co . . . 

Mite RwkB 

San Fnuidtwo . . . 



Bartlctt tipringa . 
Vpipftt Lake 



SUght. 



UUah. 



do 

do 

Upper Lake. 

I.os ( liiN*."^ . . . 
Mil<: Ktx'k.s . . 
il.i 

Lu.S ( lUt^kS . . . 

Blucluburg. . 



Sail Kruiii isi o , 
Fitiiit riii<i> . . . 

Milr Kn<'k.s. . . . 
.1.. 

San Franciwu , 



!him Gains ... 
San Fnuidai-o . . . 
Bartlctt Springa. 

I I.<tH (illlfih 

. Verba Buoua.... 



..... Son FnmdMO. 

..... I ClltliplMlI 

Lof < l:it<i« . . 

I'oiiil I'iiii^s . . . 

; .""HM Krittic'lM i) . 

11-111 Palo Alto 



Si'Vi nt) (n'mnrs ilurinii 

Ill'.l : lirij; 

Kolarv iiiotiuit iiurtli'.iuulh. 

Vtiiiiul, 1. M.S. 
Light, A G. McA, 
Slight. 

Strong. Last KiK' (luublewave. 
Fdi Ukcapui'li. Theamore 
wsv<!3>, A.G.McA. 

ViTy viiilt'iit, aliDast<iue«aB(, 

sinhlcii. 

Uim-lioii »<-.-<t.e:i.st, in(-r»-».-<iiii; 
iiit< iisily. .No max .Viiimi-*'. 

Wiilcl inimn-d iiiiiiiedi- 

atfly; tiiiu'.-^ pri<lji<lily uutin 
error moic tnan 2 s. O. T. 



Vpr^ violt ut,iiiaiiydockBjitopt, 
l.H.S. 



K..tiiry. I. H. S. 
Nu tiiite given. 

Hi-vural tiemora during night. 
About 3 a. m. 



Vt-ry lilfht, wvcriil liKht Ireiu- 
<lr^ (liiriiiK iiijilit ami vtutly 
niikniitig, A. l>. McA. 

Rotary. I. H. S. 
Sharp Jar, A. G. McA. 

I H S. 
Lijslit. 

IJsht. A.G. McA. 

North-sionh. I H. S. 

Imli'tiiHtc .■t.'« to u m or p, ni. 

.Sharp jar, \ i\ S\c\, 

No max, NnixiiH-. AlHifcltby 
Pn>f. L. M Hoskiii^, but no 
time taken. Watch rmu- 
iiaml with standard clock at 
Ukiah at 10 p. in., U^y 8.and 
at 11 a. DI., May*. S. D. 
Tow&iry. 
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D<-suiuiii4( uf 
Jifanrk. 


r 

Dtuvtion. 


latMwHy.i Locality. 

■ 




Nay 8, p.m. 
llMy 9, ii.in. 


b. ni. n. 

• • ■ 

.'i "JO 

5 44 13.... 

1 


■mi. 

....... 


S:'liti;is 

..... Sjiii Fr.iiici-cii 


.... 

A" tiitif K vrn. 
I.ijclit , .\. <!- .Mr.\. 
Jii-i (.n<- jiilt. N..( fi ll by Prof. 
Ilii.'^kiriK: ubNoIiiidy rprtsin 

it H.-tH ((iitik", S I). T. 








May 9, p.m. 







{xiratoga 


AlH*ut 2j» III, l.ikr rx|>l<^-<ii>ii 




7 25 , , . 






under font. 
8(Hitb-imrt1i. SttiFenil wc«iid». 

Shook wlndoWM. 
J. A. 8. 




0 ;«) 

10 30 


3. .... 


I Ferndslc......... i 










Twn Kght ahnrliK, 1. H. 8. 
Ugh(,A.0.1IrA. 


liAylO,ft,>n. 


IJ l.'i 

fl 47 




..... S;^-, 1 ia;irisPO.... 




ij .Vi 




Kcnuliilr 


1 A S. 




ti 5a 1 


4 




Slight .suddi'ii jiilt. b«iuth tu 
IKMth. 

Oiw light s^M-i. 
On« light iifaock, L 11. S. 
Sn time givim. 
-V<j tinif ^ven. 




It 45 


















1 


,,, . . Moiitiicur 



May II, p.m. 



I 10... 
I 27 4»i. 
I 27 M. 
1 .10.... 
1 30.... 



I .•«! 4'.> 

I 40 

I 40 4ilO 

I 4o 



.SUftfat. 

Chabot Obiiprvftlory. 



.Mill I!»M-kf 

(hikiiaitl 

)ii>Iir»U( 

Napa W H. M 

Uuiiitu I'oiat .\i'»rly vertical 



3... 



l'r..|> N\V. 
N«tniaiar,iiiiitRiiir. inuix., 
xlrcMigntt At beginniiix. 
Rumbling coincident with 
dliAke. llay have been 
blmtttng. 
tlmvy, A. Q. McA. 



11 + 



Riwdcnce 1830 Walnut St. 



.M)iy I J, a. HI. 
M;i> t.3,p 111. 
May 14, p.m. 



Hay I9,a.in 



May I.^.p ni. 

May 16, a.m. 
MayiO,p.m. 




Sun Kraii«-i?iro. 

Salinas 

Hrrk. 

KciitlicM 

lAtu Gntna «)neU|!ht whack. Nottrocgivva, 

I, H. S. 

Niipa W. H. M. 

N'Mrtli-Miiitti. 
\orth-.-ii mill, 

<';<ii-< H sTomi'l »ri tn-mblr dit>- 
iiiKllv. Imxiglil dnwi) 
linikrn pl!i>liT. 

tOiorp jar, A. U. McA. 



drt 

.1.. 

8. F. Prninyula. 



ftim FVnnrinco . 

I'amnhcll 

Ijcm Gains 

San Frandmi . 
J 



Xarth>(Hnitb. I. H. 
I^ht, A. a. McA. 



4 20. 
^ 30. 



11 .... 

11 ao. 



3. . . . 



Borkclor <! '< <I 

il.i (i K <:. 

I'oiiil I'ino.x V< rlical. 

.Mil.- Ki.i k.'i .M,.<!. v:>lf 

<i:itii.'^ I H 

II 111 Mt Haiiiilt<m KiMiiiig with jolt.Mr.s. I{. G. A. 

Ijis liatiMi I H, S. 

..... I Campbell .N« time f^ven. 



Fcriiclnle. 



J. A. a. 



HrhT , ' 

licrkflcy,, <! K 

iSaiiniui , Ni' time given. 
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REPORT OF TH£ CALIFORNIA EARTH<1UAK£ CQMMIBSIUN. 



Bftord nf o/f<T-»A(irJI,»i — (V>tititmi-ci. 




Ifajr 17,s.iD. 



Hay 17,p.iii. 



M»yl8,«.m. 



MaylS,p.m, 



M4>' IS.a.in. 



I 

n< t»c(n rj J 

2 .1(1 ...... . ' 

2 30 '. I 



iV^inning of 

1 


I>urnlion. 


i 

lotrniiify ' 


h. in. 1. 

12 18 








VI 


12 S5 




1 

::::: ' 


1 11 05 4«.... 
1 S 40 






8 l.S 

8 17 1 


....... 

3A. .... 










g 20 


2* * ■ * • 
32» • * ■ • 

ik)V.\'.'. 






1 
t 


ft 90 

8 21 


vi 


8 21 

8 21 




, 8 21 


1 


! « 21 ir.... 




iv-v ! 


1 8 21 22.... 


" 


IV 1 


! S'.M T. 

1 K IM 41).. .. 
! S 22 


s . . 

s 


III 






8 24 80.... 
8 24 33b • ■ • 










8 80 


ft .... • 








12 22 






1 45 




ft 23 






7 .W 

N .■}«», 


2 


i 


1 8 53 37 




11-11 I 


S 


2 




1 8 55 ...... • 

9 30 




1 * • » * * 1 


10 .I.-? 







My. 



Hmiarlu. 



ImprriiU Two slight shorks. 



8.F. Fminaula. 



Lrw GatM 

Ferndale 



Oaldand.... 
Loaaatoa.. 



t^ilina.'i 

Bonita Point , 



Point PiaiM. 



Oakland 

8. V. Peninsula... 



Nn|>n. 



Campbell. 
Oakland.. 



H(. Haroillon. 



n< rk.'|py 

Bollnu.* 

Y'Tbn Rucna. . 

IVrkdt-y 

Saa FhuidMe. 
do. 



Southampton Shoal 



Livennore 

San Lull Obiixpo.. 



OriP of tlio M'veivst si:irr tli- 

first .>ihr>ck, woke all sleepers, 
.Hwayod houaea, wt doga 

KurkinK. 
G K <!. 
1 U.S. 

Light, A. a HeA. 

Two more li«roi«8*.m.t J. A.B. 

Wrtirul. St r«nxeat In middle. 

AliimrtlH H<'r. 

Short, but with con»i<lerable 

vi-rtiral motion, 1. H. S. 

Nearly vertical. Direction N., 
no trrmor, just a jar, I max., 
Btrongcst at begiooiog. No 
aonod, nay have been 
blasting. 

Horizon til. Tin> max. aMke, 
.•^unil likeir«t«rinplpewfth 
air in it. 

f'hab<it Obforviitory. 

About the hi-nviei^t since fint 
fihoek, rnuranK people to 
matt out-o(-dcK>». 

W. H. H. 

VIoleiit. 

Chandelier swung with period 
of 1.25 8. Shock NW.-SE. 
(It Vernon St., R. T. f". 

Vertical .slightly,? max, 55. and 
10 s after beginninff. mean 
of two obeervers, W. W, C. 

I^n.'t-weal, A. O. L. 

S. A. 

Light. 

Faculty Club.G. K. r.. 
Modento roUiiiK motion, A. G, 
HcA. 

Very slight. No time gix'en. 
Southi'iift-northwext. Ktain* 

bUng before .shake and oon- 

tinuing 2 B after. 
No time given. 
No time ii%'«n. 



Hcrkclrv <; K <i 

do'. ,. c K <;. 

LcM<^t«e I 1. H.S. 

San FranKKco Light. A. G. Mc*. 



'"ii|)e Mendocino. 
Ukiah 



Fprndatn . . . 
PorlBiagg, 
Bloekilbutg. 
LaaGatoa.. 



do... 
CiUiipbcll.. 
Los Gatos . 



1 H S 

SJUlliwti't Vcrtirnl. Direction 
8. Very lissht. 

No max. No rsouinl Watch 
compnmi inin ■ dia'i ly and 
clock correction detenuiiiMl 
within an boW, D. T. 

J. A. S. 



I. H. S. 

Slight. 

East-west. Vertical, I. H. S. 
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lErinii/l[ii. 



1Iajr2t,p.m. 

M«j22,pin. 12 30.... 

Ma>'24,a.ni. 

Ilay24.p.m. 1 28 
8 45 
II 17 



M»y25,a.in. 



12 58. 



Na3r2S,p.0i.; 10 21 Ml... 



I 



Wl»Vt,t^.m. Early . 

5 00.. 

lfajr2S,m.m. 1 00.. 

\ on.. 

4 on 



I May 28. p in. 10 4.i 

May.-JO.p m. 12 .37 20? 
j May 31, a lu., I-^irly — 



.Mt. Hamiitoii i:n>t-w«':'t, \\. W. ( . 

tin 

l-'eDidale i Very nliglit l^lio<•k, J. A. S. 

LosChiKM I. Its. 

Ho 

Kurt HrsKK 

lili'fk^biirR N'i> firnf (fiv»>n. 



Ciirsim titv 



Fort BragR. 
LmQatnt.. 



Mile Rocks. 



IxM Cudis.. ...... 

S. F. Pfnlrowla... 

do 



Light. Wofit-e»t, V. W. F. 

1. H. 8. 

Mottemte. 

I.H.S. 



Lo» Ciatm ; N" 'imo nivpn, I. II. S. 

FemdaJfl.. ....... Bt fon' dnyllght. Vtry riffflil, 

J. A. S. 



Bai'tieU S(miig£. 

do 



Ho 

.i'. 

Kouita Poiut. 



Berkeley . 



do., 



LoaGfttos.. 
Suite Onu. 
IxnCbtoa.. 

do.... 

Ho .... 



"The tremor might have been 
due to tbiraderV 

I. H S. 

I. H.S. 

I. H S, 
I H S 

Nearly vortical. Dirertimi N K 
No trrnior, jii.'-t a jar 
1 iimx. Klrungciit at begin- 
ning. Sound like ela» of 
thunder 2 s. before. May have 
hfru hla.sting. 

.\1 Family Club First irrPRiiInr, 
llicM rliylhinic an<l slow, thru 
tnorfmpiil. iJiin!?? rhv'*iniif 
pin t was ul)lc I ■ ! ■ ' LTii/. :\ 
tli'tilit tly (•«Jit-«< s! tJinre tioii, 

and thotiiiht thi-< ciintiKcH 
later to nurth-Mtuth, but uut 
quite rare, O. K. Q. 

B^'B.iti with ponfiiFcH irrrttnlnr 
nxilion, but iiiiddli- and 
riiial portions d( titiid'ly 
rhytliiiiic. I tn'tci witliixit 
UM' of wiitfh to i-?titi\nf<' 
p. rifKi of rliythiii. mid think 
, It wtM lx>tw(i'ii 2 uiid •'i bfttl.'! 
of tbe second, O. K. CI. 

, I. H. 8, 
Sllcrht Mhoek. 
I. (1 S. 
I. H S 
I. H.S. 



Sanla ("riii! 

.•^iin Frjinri,<co .... l ijjiii, X- O. McA. 
Ltis Gutos I, II. S. 
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KEPORT OF THK TAMFoRNlA EAHTHQl'AKE COMMISSION. 
Hetord «/ aflet'thotka — r4intinurd. 





liTKillhinC of 


Dwation 


. . . 

Mjiy 3l,a.iii. 


h. m, >. 

9 45 

5 49 44.... 

ft 30* . * * T « * 

« 


•*ra. 




H 25 

; 9 17. 


....... 










11 40 


2 




11 50 




11 ,<iO 

11 50 50.... 


3 




II .M 






II .'il t)7.... 
II .",1 1.', 

j 1 1 r> -2 


60+... 








June 5, a.m. 


e 50 





Junes, p.m. 
Juiie7,B.m. 


11 55....... 




12 21 ai».... 




Jime7,p.tii. 




1 10 







1.'. 








1 l.> 


26 


Junes, a.m. 


6 16 

» 




Junr8,p.m. 
Junr9,a,m. 


• 16 


1 


II 35 

11 56 




Jiincfl, p m, 


7 40 




7 41 


• ■ * ■ * • a 


Jun«IO.p.m. 


i mt '.. 


•» 




9 4t., 




JUIH' I I, a, til. 


tinu 


10 


June I2,p.in. 






JilittI8,n.ni. 


11 SO ..... 






ii k\ ^ 




Juttc 14, n ni 


4 .tO 


JtineU.p m 


5 55 





Iwiiti. 



Napn. . . . 



III 

IV-V 



Han Fnwrimm..., 
Peachlatid 



Los Qalnt. 

do.... 
Frnidalr.. 



Mile Rnek^ 
Ijw OatoK . 
Campbell. . 
Oakland... 



Mills <"..II<-|{e 

Horkr'lrv 

cl.. , 

.•^.•111 Kr:iiu-it<€<> . . , . 

Nh|ui 

Nil.- 



W H M 

u' T. V. in had. Short and 
tihnrp. 
; Light. A. O. KcA. 



I. H. S. 

Vaiy»llsh(,J.A.a 



, KoUry, I. H. 
Sharp. 

Chabot Obdefvaioiy. Bautli* 
weot to northeast. 



\ NilM. 



I Hi rki l< y 

Eureka.. 

I Upper Hattote.... 



){i<i<-kHi>iin(. 

Ki rn<luU> . . . 
Kort. UrtiRK. 
Eureka 



I Fort Rmn . 
do.... 



MileRm^lcll. 

F.irt K.ii^v . . 
do 



A () I, 
A. a. MrA. 
No tirae given. 



I. U.S. 



AO I,. 

So time givcD. 

Heavy. No (ina givan. 



.^HkIiI, J. A. 

StiiiUi of wo.-t (<i rax(. Sud- 
den* incieaoing, then dying. 
Khook builOings. Severeat 
dnce AprillS,A.fI.B. 



MmnCnllfv... 

Sim FrnfiriMpo . 



Knrckn 

I ( t:it(lN . . a a . , a . 

Frrmliilr 

S:«ii Fniiirinrrt.... 

Napn 

("oroiii I il;i>°,Si>ulli 
America........ 

Napa 

Lm Gatosi 



SUght. 



.\.G.MrA. 

Vi) lime Rivcii, 
.SliKhl shock, J. A. S. 
■ No tiiiif ci>'!''i. 

I No time given. 



Kurrkii 

ri'r|ui>(|uiu» Ranch 

('ain|il)< II ...... 

Frrnilalf 



do ... 

tot Gatoi. 



Very lifiht shock. 
N<i tiiiir Riven. 
Ni> linn;- nivoii. 
Very lit?lil, J. A. S. 

Very light, J. A. S. 
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JuneH.pm. 
June 15,a.in. 
Jun«16.p.u. 



)i- 5n. 
5 56. 



Junel6,a.nt. 9 15. 



Juiii-:!2,|i.ni 



Jiim26,«.u. 

June 27 
JuimSS 

juiMtao 



3 40 

S 11 M.. 



12 06.... 
12 OB.... 

9 20.... 

9 35.... 

9 39 35. 



9 » 45. 

1» -11) 
•J 10 .>:.'. 

9 4\ .... 

tt 11 .... 

11 41 .... 

tt 41 .52. 

« 42 .... 

« 45 

II 51 :)0. 
lU 30 ... 
10 32 04. 



10 35 



Junc'lCp.m 4 50. 

' II 50. 



June IK, a m .. .. 
Jili)e20,a 111 ■ 8 10 
June22,a.in.i 6 07 



11 «).... 
11 51 10. 



II 51 03.... 



9 le. 



3. 
12. 

17. 



1. 
6. 



24. 
24. 
«. 



11 



LMsUty. 





Fort Drn£g... 
Mt. UamiltMi. 



Los Orit'is . - 
<lo 

Sniiitliia. ... 

.Mile Hoelu. 
Berkeley... 



Ill Oakland. 



.-M .■muia 

Berkeley ...... 

S«n Francisco , 
I.<w <::it08 

.MilU College... 
Berki'ley 

mm 

Livenii'ire 

B<rk<ley 

Mile Hui'ks 

Berkeley 



do. 



San FirahdRro.. 
PMrhbuid...... 

Napa 



IViirlilitlld . 



FeriidjiJe . 
do... 



Fort Roas........ 



£.S. 



Ifnderate. 

Oinori wistnogTHph, ea.«Uwpst.. 
Compnncnl 79 i 10; north- 
south Component 76 i: 10. 

Clmhot oitM-rvatoiy. From 

in>rthen>t. 

Eiu<t-wr,st 2 shocks, 1 8. apart, 

A. O. L. 
A. G. MrA. 



R.T.C. 
W. B. 

.\.<>. L. 
Slieht. 

Oinori .'ieisnu>Knipb> 

cwmpoueiit. 
Ouod wtbnMiftnpli, 

aouUi eomnoiiioni. 

A n.Me.v.^ 
Nil lime given. 

Nn Umedven. Three ahoclu 
rvportod, W. H. M. 

I. H S. 

No (ime Rivrn. 

LiRht, J .\, S. 
Light, i. A. B. 

No time fji^'fn. 



noiUi* 



Ferililiile ! Very light, J. A. S. 

.Sftii FmueiM-o . . . . \^'< M' A. 

Kentlield Nm liii * t'tveu. 

.Mt. Tiiinalpai-i. , No Utue givuu. 



II-Ill 



Mill' Rork.s. 
Berkeley... 



do... 
do... 
Pemdale. 



Peaehiund No time gi%°co. 

Fort Rdm ^ No time given. 



.SliKhl. 

Prinelpally vertkaL Sltefcl, 
tiemon for 5 m. arar- 
wards, no rumble, R. T. C. 

Omori aeiaroagnipti, eaaUweet 

roniponent. 
Onxiri s4-iKtiii»f(r!it>h, norllH 
Doitth comfMHiciit. 

14t;kt,J. A.8. 

No time (riven. 



Peachlaad 

Upper MatUUe.... 



No tine given. 

No titiioKiven. .About the <iiie 
hundrtHith shock t»incc .\pril 
IS. W. H. Rmwne. 
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RBFORT OP THE CAI.IPORffrA BARTHQdAKR COMMlSfUON. 

Itrci.nl f/ a/lrr-fhock* — Contiiim"'!. 



July 1 

July 2 
July 4, a.m. 

Juljr 4, p.in. 

July 6, B.m. 



Baiiimlagof 



I 



r, V,.. 

5 35.. 

ft ao.. 

5 45.. 

4H.. 

1 I.'! 

I I.-... 

10 ».•>.. 



10 32. 



10 S2 • 

10 S3 IS i 3 1 108 



10 M. 
10 M. 



July 7, a.m. 
iulyO, p.m. 

Jtil3rl9,A.in. 

July 13, »m 

July lA,a.in. 
iulyl7,p.iB. 
July 18, a.in. 
July 18,p.ni. 
July20,ft.m. 



10 00... 

11 10... 

11 ar... 

11 40... 



5 



5 20. 
5 30.. 
5 35.. 



12 10... 

3 

8 10... 

0 87 85 

1 00.. 

1 19 36. 



1 19 43 ± 2 



1 20 . . . 
i 30.'.'.'. 

to to.... 



A. 
35.3 

8S.3 



Jaiy2l,p 

July22,a.m.| 9 IS. 



IV 



III 



III 



Mt. TauMlpds. 




No time gIvBo. 



Fort Uri«4y{ ».ru. «r p ro. not givpli. 

Lob (laluH I. H. 

Mt. Muailtoo .... I East-weat, B. A. F. 

Ciunpbell 

Siiliniut j 

Sho Fraociaco \ O, Mr.K, 

UaUm (. H. S. 

rfo I n s 

Ut. Hamilton Two light fhocki«. Tbrwvibra- 

tiom, S. G. A. 

fidlnu 

B<>rkeiey lOmori Mtsmogrsph, ewt-weel 

I componont ( \nrth-«OUtll 
dinmountod.) 
\.igM. Kn^^t to w«st, R. Q. A. 



Mt. Hamiltj>n. .. 
T.OS BanoB 

SaTi I.iii^i Obispo 



Rcrkelcy , 



Eimlia.... 
Lm Qatos. 
Eureka.... 



N" timf (civpn. 

Unintcmipled trentbli^ uotil 
0 R. T. C. andH. F. R. 

Rotaqr. Vortical, t. H. 8. 
Veiyl%ht,J. A.8. 



Mt Tamnlnai-« No Utne givm. 

Sun Frnriciwo .\ f! Mi \. 

Si. rni MaHre | M-'derBt*", U. t*. W. B. 

.AiiKoli'^ 1 

.XcwhrtU I 

Iahi Oniim NoiibweatmoiitiMiat, I. H. B. 



Fain Alto 

hM GatM 

San Pranriaro. 



About 8 p.m. 
I.H.8. 
A. O. McA. 



Milo Rocks SliRht. 

bf rkclry Umori fwittmiignipli, itorlit- 

! south component, 
• do I Omori aciMnngrsph, cast-vest 

] coroponer.t 

do Sudden jnk app irontly from 

I rn.st-wi -t with tremor 

injt 'U ' ls .\wakrtird from 
M'Und hit-j'p. A. O. L. 

flo Sharp ishock. Or.i.KU. 

Nu liuic giveii. 
A. G. UcA. 



I ..... Mt. Tututiluai)' 



ttuu; 

4au FnnflMO... 

Ltw Out" IS 

Sail I. Ills ( Ibi.-po . . 



North-ooutii. Vetticaltl.H.S. 

No time given. 



»5mi.N,8«°W.(roni, SliRht nhork rc|)ort«<l by Capt. 



Ckpe Mendocino 



j. K. 8.irritis of sK-boonor 
Eapada in Lat. H. 40° 
88% Long. W. 130* IS'. 
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thy. 

July 22, a.m. 
Jaly22,p.iii 
Jiil3rSS.« Di. 

Jtily£l,p.m 

July 24, p m. 
July 25, p.m. 
July 26, a.m. 

Jal736,p.ni. 



July 27, p.m. 
July 2Sj a.m. 



•hnck. 



b. n. a. 

u ao.... 



10 ae w. 

11 48 ao. 

.S 41 ... 

n 25.,.. 



12 10... 

It 

4 13... 



Dvatton. 



9a± 



1 1 04 dO + 
4 37 30 ± 

0 18 ao... 



ft 20. 
10 10. 



60 r 

34. 
1«. 



12 22 40.... 
5 2.5 

5 44 

6 01 

7 25 

7 4« 



40. 



July 20, nm 
July 3D, n m 

Aug. 1, n m. 



Aug. 2, a.m. 



6 4(1. 



20. 



fi 

11 31. 
11 TO. 



6 04. 
6 10. 



fl M-l.-i 



6 15±6m.. 



i 03... 
7 05... 



7 10 

H<-twifii 

8 and 12 ... 



40. 

15. 



Aug. 4, A.ni. 



U .... 

5 ao. 



11 
II 



II 
II 



II 
II 
II 
II 
II 
II 



II 

11 



IimIHt. 



85mi.N.86 W.from. Lat. N. 40" 3.1', Long. W 



Cape Heodooiao 



12C* 15'. 



San Jow Horisontal, H. F. R. 

do Horfaontelmdviertiealiiiottoii, 

(<an 3nff i H. F. R. 

Ix« (iatos I I. H.8. 

Mt. Tsmalpaia. .. . No time glvtn. 



Ix»s GaloR - - 
llplcn Mine. 
LcwGatM.. 



ImpoHal .... 
Sad Jom^ .... 

» • ■ • I 



D«ri(«4Dy. 



da. (Same 
iword.) 

Milix CV.llf^e 



Point I XI ma . 



I.H.S. 
I. H. B. 

H F R 
H. F. R. 



Omori sciHim^raph, aasi-waat 

compoiicDt. 
Omori aeiflmogiapb, north* 

aoufh oompoMDt. 



Berkeley H . F. H. 

do.... H. F. R 

do 

do 

do 

do 

Mt. Tkmiiipiiw. . 

Berkdcgr.... H.F.R 



H F R. 
H. F. R. 
H. F. R. 
H. F. R. 
No tiliM given. 



do.. 
Eureka. . 



Peochland 

Ferndale 

Eim>ka 

Kan Luis OWapO- ■ 



Fort Rom. 
PlantatioB , 



do ., 
Berkeley . 



H F R 

So fime given. 

Lieiit. 

Very light. J. A. 8. 
VfbrBlion from southwect. 
X« timr Kiven. 

G, W. C 

Hard. Uunibliug nabe from 

orpttn f>.>r 2 davs. 
Slight, 

( )mori fw>i.»mogra|jh. 

I )i ira t i on , ea.'^t- wcsteomponait 

2 m. 48 ;r 10 8. 
IKmrtkHi, borth-matb compo- 

Mut I m. as ^ 10 B. 



Plnnlntion Honx v.followedbyaHgfatnhork. 

Fort Ron I U. W V. 

Qulf of CnlifoniM | Lat N . 2^" 35', I^hr. 1 10° OR' 
W Ship A Ux Uibum. Very 

h'':i\y -!iftrk. 
do, I LikKiit lihock. 

do I i wo more shocks, very light. 

PlntatioD ....... Ho»vy. 

Hi. HMBifton... 
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REPORT OF THE CALIFORNIA EARTHQUAKE CX>MM]8aiON. 

iteeerd af u/tn^Mtarkt—VoMinxtrA. 



Aug. 4, p.m. 
AuK. S, ii.in. 

Aug. 6, » m. 
Aug. 8, p.m. 

AiiR. 12, li.iii. 
Aug. l-l,n,iii. 

Aug l$.».tn 
Aug. I«,p.in 



l)«KHiuin( of 
ahark. 



II 19 



1 



1 V? 

. { •J .'i 

« I.". 

10 33 2... 

5 ftft-57m 
r, i,< 



» (HI . 
8 -M. 



I 9 3S 

I 2 07 IS.. 

4 W 

■I 17 .>H. . 



7 4.% ithip's 
time 



OumiIm. lalcuMlty.i 



35 



3 in. 



Aug.l9.«.tti. 1 





9.'.'.....'..'. 




Aug.21,p.in. 


12 15 


In... 








Aug.32,s.tii. 


1 A$ •*>«•■■ 




..... 


.Aug.25,p.ai. 


1 40 






Aug.2S,p.in. 
Aug.27,«.iii. 


9 09 


3 








Aug.28,«.in. 


4 

11 40 


....... 




AiiK.20,&.in. 


7 S» S5.... 




A k V - - 


Aiig.ao,a.iD. 


2 12 •*.•*.• 






Aug.3l,a.m. 


3 12 

9 5 J 






8cpt. l,a.m. 


3 12 




5 M^ 






lk!pt.2,».iu. 


3 45 


1 on... 




3 55 




S«pt, 6.*.m. 


12 10.....-, 


....... 

• 




Sept. 7, am. 


« 37 


fi-10.. 
10 




9 24 59.... 
9 30....... 


U'lVi 









11 

II 
11 
11 
II 



Berkelry . 



I i>rt H"'-iN. 





U. , 

Mt. Ilamiilpn , 



Lnii Gatnii. 

a... . 



CMiiiniu*.. 
do. 



Bnrknlrj 

T<-f)uiM|||It« RbmIix 

M<TkrU-y 

Coronel' Bay, S. i 
America 

S:ilin:is. 

Te({ui>i<|uiln Uiinrli'i 
San FiatiHiwo .... 

Ut.N. 23*19'... I 
Long, no* 25'.... 



Pwiiltjjr aub,allghlvlbntisna, 

*;. \v. r. 

Faculty <*Iiib, sliuhl vi) ■! .'tti'<rts, 

II K U 
Kn('til(y('liib,r^liKl)t vil>i Mtnniis, 

II. V. R. 
Fwully C'lub.tilighi vibraUous, 

H. F. ft. 



I. II, s. 
I. H. B. 



Lixlit. 
Ught. 

Oraori admnflgmph ia 
wrst cnmponent. 



Kapa 

Ferndate.... 

I 

, do 

! Pdnt Loma . 



F<*rndnl«> 

Tvquiwiuita Ranrhn; 

Hi. Tamalpais . . , 

Sonoma 



•I<> 
K.irl H, 



SnIiMna 

T('<niisr)iiita Ratirh<i 

l.;tt N 10' 

I At N. 43" 40- ... 
Ung. W. 123' 50' 



Oitiori w ijininRraph. Oui»U«a 

I*- 40'r 
88. ltaMMr«. 



.Sharp, 

Treumr and joll, .\. (i, Mi A. 



Gulf of GUifomia. Heavy. 
Raifc St. Jmnu. 

^9f* H. M. 

Lighti<hnRk.J. A.8. 
Mght 5liM;k. J. A. 8. 

J. A. 8. 



8.iuflirast-nortiiweBt, W, W. 
ThumiM. 



Laffht .shnrk. 



Bark .49<7/r. Heavy. lOOmiln 

wot of (^>t»^ Bay. 
Not BO severe. 



Bran««mb A. J. Haun. 



Sun Plrandaeo j 

Ml. Hamilton .... ' 



Santa Cms. 



Vei7la{nt,a K. O. 
FerceptlUa vRMtatliMt. One 
aught ishocli. Etat to west. 
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H»y. 


■hock. 


DumlKiii. 


Sept ti,p.iu. 


Ii. II). >. 

12 aa 


20-30.. 


6e|)A.9,s.ni, 


4 1.^ 

4 55....... • 

4 09 ....... 

s..... 









11 




St'pt, 13,p.m. 


^ji* « * ■ V ■ ^ « 






8 40 


44 m... 




26. . . *• 




7 12 2 




C«»fc* 1 *y 111 


6 15 


10 


8 10 








a«pt.20,p.ni. 


•..) 

11 :« 




4?«*p( . ml f p. 11). 




fi 90 




sept. ^SKJu 






<)et, fiy 


6 30 




\Jf%. 7tP,lll. 


11 67 




Oct 10, a.m. 
Oct. 10. p.ni 






11 ».'. 




()< 1. 1 1 ,11. til. 


.5 . M) 




Ovl l"i,p 111 


2 49 




0(t 17 




* k V . ■ . . 


Oct. I8,a.in. 
Oct ii.um. 


S, 




8 45 10.... 




Nov. 4,a.oi. 
Nov. «. 


11 M 






2-3... 


Nov. 7 





111? 



(lra-"ssi Valley 

Cur-'m City 

ini<it Cn-i k 

Nevada Ci' 
Wabuslui, 



I, Nev.. 



I.at N 43" 02'. . 
Wig. W. 125" 41' 



Pcrodate. 
Bwk«l«y. 



IjiI N 41" 7.H'.. 
Uiiig. W. 125" j 

Mt. Hamiltuu... 



Femdale... 
do 



Uemorka. 



Faculty Club To uiiil fro mo- 
tion witli |HTit»l tif ubout 
0.5 8., but cluticd with if- 
Kgunr flutteriac motfon, 
O. K. O. 

Soul li ciiflt'iiortlivcat, I. Siuiki. 

C. W. y. 
K. W. Stjiiitun. 
S. W. Uarxh. 
Tremor, J. il. Young. 

Mark Palmtfra, 48 milraW.of 

CuiK> Orfurtl. 

Short, J. \. 8. 

Onaofi aebmompb, «u.si-\vi>i 
oomponeat (fririj|in piubitbly 
436 Bii. distant). 

Sh mi. NW. Ca|w Mcndwiim. 
(.No time.) .ScliuuiH^r HvOtH 

H«*v«ral ulh«r\'ertigiv« north to 
nHilb. Duplex ahowed E. 

J. A.d. 

J. A. a. 



do J. A. 8. 



Man- I.-'luntl . 
Berkeley 



do 

do. 

MaiBlidiind..... 

Sun VhutriMo . . . 

FortRiNW 

Teqwi«quitn Rnnrfan 

8att Francbico.... 

Saliiia,* 

HfrkfUy 

Koi t Ui>^ 

T('i]uiis(iuitu llaiit'hd 

Berkeley 

Fcrt Rnn 

Ijit \ 4ti° (HI' . 
Uiig. W. 125" 22' 



Kriiin 21)'^ W of S uiovj'tn't J - 
KmultyClub. Siliglil.U. K.Li. 

Faculty Club. aMight»0. K.O. 

Faculty Club. 8N«bt>0.K.Q. 

From 5" W. <.f .s tiKivi'iupiit 
I ti, {Su Unit!,) 

G, W. P. 



Kuivka. 



Oiiiori .i-i.^iiiiiKripb. 
Duritii; iiij$Ut, (i. \V. C. 

Omori Beimagrapb, 



N'o tiiiu' Kivcn. 

Sliaqi, foUowfd by 3 timun- 
luiiioiiM wavos 5.T nil W 
of Ca)Mt Uisappuiiitiuent 
H<-liuutier Stanieg. 

Nu time given. 
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Baeofd nfUftlioeitt — Gontinued. 



aliuck. 



h, II, 

Nov. 9, a.m. 2 

Nov.ll,a.inJ 6 40 Mtf* 
^ tiaic 

Nov. 12,a.in 

Nov. 13.a.m. 

\ 7 47 4U. ... 

Nov.Uj>.m.- 7 48 

7 48 

7 48 

Nov.l-l,u.a>.| 2 ao 

Nov 1415 

Nov, Iti.a «" 12 30 

Kuv.22,u^. 3 53 

40 4$ 

Nuv.25,p.iii. 1 16....... 

MoV,26,alii. 

Nov.26j>.m.| 10 27 

D«si-i;,i.ui I 19 

2 23 



Dce.6,a.m. 

Dee. 7, p.m. 
Dec.S,».in. 
De«.8,p.ra. 
Deo.il,*.iA. 



Dee. m, 

Dec.22^m. 
Dec.23,H,m. 



0 la 

10 55 

10 40 

S 48 54 

3 20 

3 20 

3 20 

8 20 40.... 

2 46 

8 

8 45 

4 

4 55 

8 « 

9 20 8S.... 



8-10.. 



20 
6 



LMbty. 




Ill 



1- urt Urtigg 

Ut. N. ^81'... 
Long. W. 127* 81' 



iSuKiias 

Fort HragK- 



Mt, Hikiniltuu .. . 

<;ieiiw>K)d 

Toqui^«|Uit&RAIldlO 

f<an Jo!^' 



Fort tiragg. 

F'>r* HriH,si .. 
BerkeWy . . . 



Oleuwuud . 



Sau Ft&ncUco . 

do 



LmI. N. W 41'... 
Long. W. 82* 80'. 



do ., 



TL'<iuis<|uitu liuri(-li< 
.Sail Luis Obi.-ifKi. . 



San Miguel.... 

IdyUwiM. 

Ht. Ttnualpnii. 
8mn Ftmdwea. 

Mills CollfKc . .. 



Oitkiaiid 



EtaooiUdo 
Cuyainaca. 



Ciilexico 



8liip TcrtSved n quick loUing 

motiun, ;tnd .t Tew wconds 
after tjcuibli d fore Md aft. 
Bark CunttuitUt. 

Ligbt. 

One jiilU North to ^utk. 
Sharp. Eaat to west. 

Durinp night, 

Short tremor, G. K. Q. 

Very liglit. 
Ni> time given, 

iibarp Hhn, k. About20lBi.«ff 
CO. r >f (luatemlA. 8.B. 

V'iTiiX Ntro)i^«r. U, K. U. 

faeiMoiiig in •trengtb, with 
Millar nurlMntal oaeillatioa 
With |H-rit>d LKliuiuti'd at 
about 0.5 s. U«canie irrei;u- 
lar (uward end, giving 
of fluttering, but suprrpoaed 
on ilii' in i->; al.'ir mi it»on was a 
rcyiilir liriit with an esti- 
niaUdp<?ri(Ki of 1 s,, G. K. Q. 

.No time. 



Light ahoek. 

r>urati<iii a ffw vfi One 
marked wave Bouthwe»t to 
soutlicaat, A. G. IfoA. 

J. Ke*p. 

Southwest-northeast. 
L^kt, C. B. 



('iiva[iia<-a. 

( ':licxi( i) .. 

Fort I{<>.<s . 
Ikrkfluy . 



j J Ikrkt-lt'y O 



Omori fieisniograpb, ca»t-wcst 
conpoiMnt only. 
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I It. m, a. 

Deo.84,s.in.i 2 




DM.36,p.B 



Dc«.S8,».tn.i 



8 

8 18.. 



1907. 

Jan., 1 p.iu. 11 OU. 
Jan. 4, a.m. 3 20 . 



Jtta. h, p.iu. < 5 U> 0 . . . . 



t 
I 

•• I 



Jau. 0. a. m. 3 15 . 



Jan. 7,p.ia. 9 20 

10 -48 55 ... 

11 03 

i U 04 



4... 



1 1 It:. . . 

II 05... 
11 06... 
11 10... 
U 10... 
11 30... 



Ju.8, p.m. 3 45.... 

4 31 3». 



10 



J«ii. tt, p.m. . 12 3» 4-i. 
J«ii.lO,p.iii. 8 SI.... 

i 

Jan. l.l.ajn. | 4 50.... 

Jan. 14, a.m. 4 50 

Jan.l4,p.m. , 4 23 35. 



Jan. 18, p.m. 11 45. 



lUl. 



Jua.lO.a.in. 7 05.... 

9 80 00. 

I ft 35 45. 
iBD.2S,m.m.! 10 53.... 



Jiui.25,tt.iu. 9 u'n rs 

10 3y 

1 10 fie 12. 



24 i 

^ 1 

» I 

<M\ 

t»0 

133. . . . 



Nipt, 



RdbiwrviM* 
EuMkH ..... 



Lytic Creek . 



Shaip Jar, 



Id tbe caily morning. Llgbt. 



Santa Crui KcKularrockincmotioii. First 

north.«oa(ll,T. L. 

Furt Kuba 



IdyUirild... 

do 

BantACnu. 



I 

CVmpbell 

Niles 

Saluiaa 

J Loi Qatoa 

San Fnaciwo . 
I Otenwood 

Boulder Cnek. 



Santa Crua. 
Berkeley . . . 



Omnri seismograpli. 

G. K. G. 

First shock, llu'n ^hort , ominnua 
lull,followedbyquick,vicion.<i 
slinking and twistinK, which 
lasted not more tfaau 4 a. 
Seemed to com* from north- 
west, F. L. 

8baip. No 



I. U.S. 



Hour not given. 

Shaip loll, F. L. 

Oinort aeiBmograph, eaiMraat 

roitifvonfnt only. 

^ Omori seismograph, uurth- 
onljr. 



IdyUwDd 

Bluckabuig..' — 

Eureka Light. 



Berkeley . 



Omori seismograph, uorih- 
RKiith romponent only. Du- 
tHtioD 18 m. 15 a. 



lUjliwild. 



Isabella ^ Light. 

Berkeley. : Otnori seismogrHph, north- 

^ south oomponeot. 

Berkeley.. Omori aeiniiograph, caat-waat 

[ component. 

p 

do i Otnori selsmogniph, east-west 

and north-south components 

da Ointm seismograph, north- 

^iHuth component only, 
do,. Onjori soi.smograph, north- 

south Component only. 

Berkeley. Omori iieiamograph, nortb- 

aonth eompwient only. 
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Jin. 2i, p m 



B«cfauiiiic ot 



tuo. 28, p.in, 



S 24 


m. 

18.... 


3 24 


18.... 


3 57 


18.... 


10 13 


47... 


10 U 


OS 


lU 24 


49... 


2 42 


IS.... 


4 16 


54.... 


4 18 


44.... 


5 00 


3;;.... 


5 UU 




2... 




2 41 


11.... 


8... 




12 30 

0 27 
I.' Ml 
12 S*i 


18 . . 



Drnmlim. 



iDlOMitjr. 



27. 
10. 
30. 

3». 



12 3ii 3'-'. 

I 

i 12 33. . . . 

12 33.... 

12 3S.... 

. 12 3S.... 

12 30 00. 



rVb. 3, ft-in 10 30. 

10 5U. 



04. 

80. 



Feb. 3, p.in. 
Feb. 5, 
Feb. 13»».m. 

i^b.H *■*»•! 
FWb. 16,R.in, 
Feb. 25,a.n) 



7 55.... 

4 25.... 
10 50.... 

0 45.... 
2 00 30, 

5 16 40 



111 



Borkoley . 
do.. 



du.. 
do.. 



Omori aciiiin<iKraph, oorth* 

WHitb vttmponent. 
Onori Mdmnngmpfa, CMt-wtst 

r<ini|]<iiii-Mt 
Oiii'iri X'i.'siiiiiKraph, fii»t-»«^t 
:kti(l ti(irlh-M>ulh (-(*ni|Miiiftitft 



OtU'iri H-isiiu)Kruph, north-. 

I HlUtll C'<ltll|«iIHIlt. 

do I Oiiirjri .s>'iNiiiiiKrapli, <'u^t-*n'nl 

cMiiiponfiil. 

do ' Oiiiori Biisuiugruph, uorllj-i 

aouUi eomponeot only. 

do,.... Omori irimiinirniph, nurtli- 

Mwtli eompuiient oiil>'. 

ilo.. Oroori tmiHinograph, north- 

twMith romponenl. SIfgbt fc^ 
n-Kiibir shifU. 

do ' oiiiiiri M i-iiiiagniph, eaatowwl 

C'l<lll|H>tl«>llt . 



du. 
do. 



Kentflcld....... 

j Berkeley 

9mi FranciMO.. 



(Iiiiiiri M!-!iiiiipTiiph, liorth- 

.-nllttl « I lUi lit 

Uiuuri .s< i.-.tii<jjB!ra|jh, east-west 
ettmpoiicQt. 



Oinoii Mtsmogniph. 
componento. 



Both 



north- 



K. iitfi. l.J. 

Mill>l_'..llegc 

.Si.ni>iii.i I.iRlif 

Berkeley i tltnori sl'i^nl(•Kraph, 

.-ikuIi i'tjuipi>ii*-iit. 

do i Oinuh Heiiuiiu^nipli, eatfUwest' 

I coiuponeat. 

SiU:' j 

Sail Ki'iinoiseu.. 

SiMi J<u«e. ...... .. 'Sharp, 

Napa 

Berkeley Vu .kt iKople In my booie, 



Bouldci-Cnek.... 
Long. W. VSd" 35' 



K. T. C. 
So hour given. 



Ltvennofc. . . 
La Ptirte.... 
livcrmore... 

do 

Point LoiQii. 
Eurekn...... 



.VtithcT ^h<l<•k WiiK violent, hut 
n ilrciili-d trcii)l)linj< niotion 
»ii-st-«c?t. 2X Kiii mi S. 
73" W. frum 8L, Foralloo, 
itehooner M t lrt H . 
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DtLf. 



Mar. Il,p.in. U 58. 



Mar. 24,a.m 5 r,(i 04. 

6 56 06. 



Mm. aO,p.in. 


3 38 38.... 
S 88 88.... 






10 40 0 

10 32 2m.... 


21 0.. 

37 2.. 


May 12, a.in. 


10 21 31.... 
10 21 81.... 


26.. 
84.. 


Jims s, m.m. 


12 26 »7.... 
12 26 37.... 
12 26 86.... 
12 26 41.... 


08.. 
68.. 
35.. 


jH]ielO,».m. 


9 47 51... 
9 47 51.... 
« 47 .55 ... 
0 48 05.... 
9 47 47.... 
11 10 48.... 


1 47.. 

2 32 .. 

30.. 



Dumtioa. 



30. 



Locality. RcmarlM. 



IV-V 



Berkeley Fanilty Clul). In Ixtl at tirnr, 

3 phajU'S.. Fir,<t more flmn 
(inr-hnlf totnl time, rapid 
Ironior. IVriod av(>raKi'>K 
Ipm than 0.25 s. Scoorid 
about onp-hfilf total time. 
Highi-rinteuMty. Motion Ic^ 
irTt?gular, period estimated 
nt 0.5 ». Tliird, compara- 
tively short. Motion irregu- 
lar. Average period shorter 
than ?»pcond phase. Iiitcn.=nty 
lit tir.-^t pame as seei 'iiii phuie, 
but rapidly deehru d, G. K. G. 

do , Ouu>ri scismogniph, north- 

I tDiitll component, 
do. .......... I Otnori Mlaniograph, cast-vtciit 

coiupuiieiit. 



Ill 



do. 
do. 



do... 

do... 



do. 
do. 

do., 
do., 
do., 
do. 



Qmoii, nofth-MUth conpouent. 
OiDori, eut-iKtt com|ioiMnt. 

Oruori. rii •rth-Mitnli n .in[Hiri''rir 
« imnri, efi-l-VM ^t I > oiipuliL-iit. 

Omori, north-south component. 

Omori, Borth-fiouth component. 
Omori, east-wrst compoDenk 
ObaervAtofy, R. T. C. 
Obaenwtory, 8. E. 



do Omori. Ill ' li-~i:u!li i "in|nvri' rit. 

do Omori, cast-west « > tii[i"iir nt. 

do At Faculty Club, S K 

do , At home. Asleep, A. O. L. 

do 8011 Bancroft Way. R T C. 

do.. OiiUMfi. (Doubtful shock.) 



R. <J. A. - K G Mk<m 
S. A. - S. ,\ll.i.- ti- 
W. B. ^ WillUni lUrr.v 
A, H. B. - A II IMI 

<!. H Charlrn nurkH*]t«r 
K. H. - K. l«urti» 

<i. w, c. - <;. w. Uuii 
ft . W, t:, - W. W. i*u.pbeU 
R. T. C > R. T. Cnvfsnl 



K1;Y to I.MTIAtS. 

W. R. K ' W. It. Krkart 
S. K " S. Kinarv^m 
K A. F - K. A. K«th 
« '. W !• . - r. W. Kri»ii.i 
<i K. C. *i. K. r.Whrtt 
A. M. H - Ailrlai'lr M. lloUr 
J. .S'. IM\ - J. N. I^'nn'o 
A. (>. U - A. O. Ijcuwhavr 

P, U«nnMl«liMki» 
J. D. H. - jMtw D. HaiMrill 



W. II, M. W. H. Msriii. 
A <i. MrA. ■ A, i;. MrAdi* 
II I. N - Hurt L. Newkuk 
C. t>. r. f. I). IVrrinn 
.1. <1. r. .1. i :. I'luinm* 
II. F K - H. K. Iti-irl 
J A. .S. ■ J. A. Slinw 

K. S. - E. Siuilli 
I as.>trv|iica.8iiyiiM^ 
& D. T. • & D. TowBlay 



2r 



Digitized by Google 



COMmi^iOX WITH OTH£U KAKTUQL'AJitS liN HIE KWM. 



THB BASIHQUAKX OP 1866. 



The earthquake oT October 21, 1868, was most severely felt in the region about San 

Francisco Bay, prirtiniln-ly on the ea.<t pide in the viriiiilyt.f Haywani*. The tlinr 
of its occummc is variously stat^ from 7'' -IT" to 7 ' 54"' a. m. It gave ribt; to diiiisters 
in the city of San Franeieco, and some people rpenllinp^ the event vividly are of the opinion 
that (111* p?io( k \v,is as severe as that of April 1^ 1900. Early in the investigation of 
the latter carthtjuake, it became apparent that the relationship of the two earthquakes 
would be an canential part of the inquiry. Shortly after the earthquake of 1868 a com- 
mittee of scientific men undertook the colU'ction of data eoiirerniiiK the efTct r > of the 
shock, but their re|)ort was never pubiisiied nor can any trace of it be fouuU, altUo 
some of the members of the eommittee are Rtill living. It is stated that the report was 
supprcst by the authorities, thru the f* ai lliiit iti^ puhhcation would damage the 
reputation of the city. Our iuiowlcdge of that earthquake is therefore not very full, 
and is containcil chiefly in the newspajier reports of that day. A mimmary of thi-s data 
ii given in Holden's Catalogue of Earth(juak<.'s,' and by r,i i.^l,ai h.' 

With the object of supplementing the facts regarding the earthfjuake of IStiS reconled 
by Holdcn, for the purpose of comparing it with that of lOOfi, an inquiry wa-s started 
and intrusted to Mr. A. A. BttUock. This gentleman has reviewed the jierio ii -.ils of thft 
time, and hn« infen-iewpd ninny penplr- v.hn ex|x*riencc<l the t^hook. He hu- riNo ex- 
amined liie region ol uiaxiinuiii iiittiiMly, and has hatl, on M-veral of hi.s trip.s, iht guid- 
ance of old rendents. In n's|)on.-;e to a reque'^l by the (Vunmissinn, .several people 
have written an account of their exp.iii ncf-: nt tin tiim of the earthquake of 1808. In 
this way a considerable body of valuable iiitonnatii>ii luvs been gotten together, which 
supplements to an important degree the extant accounts of that earthquake. 



It appears from Mr. Bullock's inquiries that the earthtiunke of 1868 was due to aa 

eartli-nun emcnt along I he bii.se of (he hills whieh overlook San Kranei.-^co Bay on the 
east, and which arc often referred to, particularly farther north, »s the Berkeley Hilb:. 
These hiOs present a remarkably even, straight front, and without doubt reprment 
a degraded fault-scarp. Along the b:i-se of this .-icarp a crack openeil on the moming 
of October "21, ISikS. This cnu-k is regarded an the trace of the fault which cau,s»^l the 
earthquake. Its jmsition has Ucn ddermined at intervals along a nearly straight line 
from the vicinity of .Mills College, east of Oakland, to the vicinity of Warm Springs m^at 
the Santa Clara County line; bu^ t!' ' evidence of its existence to the northward nf San 
Lcandro is not very satisfactorj'. The county was then unsettle<l. and the inlunnution 
consisted of reports of cow-boys riding the range. From San L< andro southeast wan! , 
however, the evidence is full and cotichisive. The gcneml tretid of the fault is north- 
vve.sL-.soulh( !i.st ; or, to be more exact, N. 37" \\ ., a bearing alnmst ihu .same sui tliat of 

* Smithimnian Miiw. 0<M,, vol. xzxvii, IMOS. 

*llitt. k k Geograpb. GttttUedi. ia Wien, Buid xil, 1899, pp. 223-231. 



TUE r.MiLTVrBACE. 




PLATE 144 




A. Floor mill, Hi7«ud«, WraoM by ctrthqaaka of 18S8. B. Edmonioo'i wtrahooM, HtTwardi. Wrwkedbjrearthtaiiktof ISeS. 




E. Hijwtrdi. WrtckoflniUdlsfibyetrthqukeef 1868. F. Cvnrt-hoaw, 8u Lvaadro. Wrecked lijr »arthqaake of 1868. 

From phalsgrapki prvwrrgd by Ki. H. Bndil. 
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SAsta «f tlu lutk^uk* of 1868 in Saa FnasiiM> From phctognpki preuntd by Mr. H. B»uitl, 
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the fudt'tiBGe of irimi al' iii; iln Sun Aiuimui Rift. The posittun of this fault-trace h 
i^hown on map 4. W liilc iu general it lies along the base of the old degraded scar]), it 
is still, for the most part, witliin the hill-slope? and not iu the alluvium which extends 
from the biLso of the luUs. In some plae<>.s where it crust the lower ground, the crack 
;'howcd f;Mi!ri!('^ or displacement of 8 i»r ID im lies, hut from the accounts given it is not 
clear in wh il .lir n lion the faulting took |)lace. The statements indicate a slight down- 
throw on till' s u.ithwr-t :!ide. In other places a displaeement of 3 feet is said to have 
iH-eii ol>M i\ j. In ]il;irc-' fl'.p rnu'k nlon*; the fault-trace opctu'd to a v<»ry considerable 
depth wiiii u widtli of lU or 12 tniiies, and retiiaiucd open unul ttlltrd with falluig earth. 
On the higher ground of the hill-slop*-^* no open orsek yiim ol»^c-rved ; there was merely 
the trace of the rupture in t'ti - '.1. This fault-trace could he followcti at intervals for 
20 luilcii ^utheast from San Lcandro, and it bad a straight courbe without r^aiti to 
the contour of the MlSa. In some phees it ma quite at the bottom of aliillstde, while 
:it otlii r places it w:t< lii^^h on the .slope; and on at lejist onr low hill it pjist near thr* 
top thru a saddle-Uke depre:Si)ion. SpriugH are coiuuion along the base of the hillti, 
and the fault-tnuse was above the springs. According to the testimony of oki residents 

ill.' f!n\v Wil-- iiut lift'. I'l-'-l !:iy the rart h-inovrincnt.' In the hill^ In 111'' iKirtlii'a-l of the 
fault-trace, however, new hpriugsi were started and old oae^i revived, altho some few 
ceased flowing. 

That tln' crack ex(cnd<\l down intn tin lnHlrock is terrtified to by many ulso nb:*«'rve<l 
closely. Three men reported that t)i> > tried to sound the bottom of the crack, but were 
unable to do so. In the vicinity ut ILiy wards it is reported thai there were two braneh 
cnu;k9 from the main out-, tivnding off into the hilk. Water and sand were ejected 
from the crack in one place. 

Between Deooto and Niles the crack left the base of the full front, and deviating slight ly 
from il.s gentTul tnuid thus far, erost tlu! plain of the alluvial fan of Ahuneda Creek at 
the mouth of Niles Canyon to the foot-hills at tlie town of Irvington. For the greater 
pail uf this distance, it apijeared as an open cniek. It past thru a lag«)on about 
().'( mile in length, following closely the longer axis of the depre.-vsion, and the waterof 
the lago<in was druiiM-^l out, apparently into the crack. .\t Irvington the crack became 
coincident with the very straight and even ancient fault-scarp of the foot-hilhi houth- 
«ast of that town. This ancient scar|> ha.s a .strike of N. 38^ W. Beyond this it was 
not ob-served farther than A<iua CarKiiitf Cm k. 

Immediately to the ejjj^t of Mission San .Jn.'^c, ( nUrcly within the hills, another crack 
opened finth a .strike of N. 1%" to '20° W., which, conveiging upon the crack thus far 
traced, extemh-d south as far as the countx line. 

The greatest intensity of the earthquake wa.s along the crack an<l in its vicinity. On 
the projection of this line .southward into Santa Clara County, the intensity diminkht 
.stesdily as far as Morgan Hill, where it at-air, rixr. At flilroy, Uollister, and San Juan, 
accorduig to reporijj, the intensity wa,s sutiicient lo thi-ow down a few chimneys aud to 
crack some brick and adobe buildings. 

The great 'inmnirt" was done at Hay wards, where nrarly every hou.'=e wa-; thrown 
off its fuundatious; while at San I<eandi'o the shock was lo:^s severe. (Sec plate 144.) 
A house near old Blair Park, !n> the present Piedmont district of Oakland, was badly 
damaged. The only ot'iir f iwn i f lliaf Lit • in clo.se proximity to flir fault-trace was 
Miiisiion San JociC, which lies in the hills a few hundred yards weat of it. In this town 
were several adobe buildings, one of which, a church, was wrecked. Many chimneys 
wterc thrown, but the general effect was unu h less severe than at Haywards. 

' I III' ^cittla nii'ti wlni rliit'tly ;ii<l(il Mr. ltiillo<k iu traijiig out lliis crack arc Miwrw. VV .Siiiitli. S. Hiitf, 
itiiU Mi'I'itilliy, i<f .Suii l<ciui<iru; .Vlcs.'-rH. U. ilill, 1'. K. .^Ikn, h. Wi'i^de, aitcl H. V. Jduiuieit at llttywai(l&; 
Ur. OwHilw, «if Oevulo; and tit. W. b«rry, uf Nile*. 
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In gpncral, the dircptinn of tliiou of nhjrctf! wfni north or soulh. From wvoral tanks 
the water slopt nortii au.l .souUu >.iarly all the chimneys r('|K)rteil were thrown 
atfaier north or south. Several friunc houses were thrown south. One of these, 0.5 
mile cnnt h of the line of tbe fault, was thrown 4 feet and another on the line was violently 
tlurown 0 icset. 

Several people report that rumblinp preceded tlie shock, oaming apparently from 

the south or southwe-^t. Others saw a wnvn-likc motion aei up in the BUllue of the 
ground approaching from the south or southwest. 

THE EFFBCT OF TRB ZABTBQUAKB JS BAN VRANCIBCO. 

At San Francisco and nearby points the earthquake hiArd for about 42 seconds. 

It waa in general nortli and south.' A .«et oni! shm k followed the first at 9^ 23" a. m., 
aud lasted for 5 sevouds, with the saxue dia^etiun as the first. Until alx)ut 12" lo'" t. u., 
light dioeks continued to be felt about every 30 minutes ; and inside of the 24 hours 
iinniediatr'ly following tlie inilial -hock, 12 minor shocks* were felt. Tlit^ first indiration 
of the approach of the earthciuaku was a slight rumbling souud, coming apparently 
from the direction of the ocean. The sound was heard very distinetly in the lower part 
of the <'ity, but the resi lfnts- on the hills do not appnar to have hi nrd it. (San Frmu-isra 
Timea, Oct. 21.) The tibock cuunneuced in the form of slpw, horixontul movements. 
Hie osdllationa continued from 10 to 15 seconds, growing more rapid and more violent 
for 6 or 7 seconds, then partially 1 1 usiii',' fur o or I seoomLs, th< ti im n ashig in force and 
rapidity for 4 or 5 seconds, then smldouly ceatuug. ijAUa Calijuniia, Oct. 22, 1868.) 

There were no abnormal barometrieal changes at the time of the earthquake. No 
chroiioiiii'tcr lu Mr. Tennent's office was di?iturlx?d or ^hmvi >! any cimnge of rate. The 
pendulum clock in his oiRoe was not stopt. A trauait iui»trument erected on Russian 
Hill, belonging to him, was not iRsturbed in the slightest d<^[rse. Two magnets, one in 
his office and one in charge of a friend, showed no loss of niagnetic power. One was 
loaded to its full extent, and the slightest loss of power would have permitted tbe weight 
to fall. {Buiktin, Oct. 22, 180S.) 

The portion of the city which }<ufTei\d most wtus that |)art of the business district, 
embracing about 200 aci-es, built on "made giound"; that is, the gnuuid made by 
filling in the cove of Verba Huena. (See platw 1 ia aud HG.) The bottom of this cuve 
wa.s a soft niu>l \ aiyiog from lU to 80 feet In depth, and the material used to till it was 
largely "dump" refa<e, much of wliich !*? organic and hence ]*i ri.>h.i1)l('. Many of the 
buildings of that period were buill tial uu this filled mud. widn.ut luliii;:. and before 
the land had had time to become firm. On this made land tin re was a viry evident 
bi-H of tiiaximum damag*' srvi ial lum lniS fr. t wide and nHinin^ adoul northwest and 
southea.'it, comnienciug near ihc i u.su>iii liuu-^t: and eliding at the Folsom Street wharf. 
One account of this belt goes so far it^ to trace 8 or 10 distinct lines of maximum dis- 
tiirbrtnrf. prn<"tii-nlly rvory building on tin -c liiu.- !)eing more or less damaged, while 
none outside of (l»-.«e liui-s was beriuusly injured. 

In many places tlie made land settled. At the junetion of Market and Front Streets, 
the f»rntuid sank for a foot or two, and thi ic \\a- evidence that the (idr had risen in the. 
adjoining lot at the same time, for a pond of water coUectiil anil remaiuetl until low tide. 
On Pme Street, near Battery, the cobbles on the south side of the street sank away from 
the curlje-Umes to the depth of 1 fo<it in SDnie plarr-; an 1 tlie a.-jtlialt .-idewalk on the 
north side wai$ twisted and lorn out of all shape, aud it^ coxmcctiou with the curb-«toae 
severed. (A/to Co^t/omia, Oct. 22, 1868.) 

' JhM. TraiHut, acmt U. 8. Coast Sumy, in Mia Cvltfonnt, on Oet. 73, IMtt, nporls it w luting 
44 aecondu muI ua being from BoutheMt tv norUiwnt (nearly) in dir«etion. 
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At the corner of First and Market Streets, the ground opened in a fi.*!»urc several inchen 
wide. At other places the ground opened antl water was forced al*ove the surface. {Sun 
Frnnn'.yrn BuUelxn, Oct. 21, 1868.) At Fremont and Mi.s.«ion Streets the ground oiK'tiefl 
in m&ny places. {Alia Calijomia, Oct. 22, 18(58.) The general course of damage in 
the city wa.s along tlie irregular line of the "made land," or low alluvial soil, where it 
met the Iku I m incky lix^i' Im lu ii. Along the line of the old .shore of Yerl»a Buena 
Cbvc, we fuumi tl»e iluiuagc lo brick imildings much the hirgest. ((Jeorge Davidison.) 
The eu8tom-hou(ie, at the corner of Sansomc and Clay .Streets, wa.s hurletl south, by 
what Kcninc'il lo In an umlalating motion, and pla.ster fr ll. ! BuHi >!ti , Oct . 2"J. 1><*iS. ) 

The out.standing portico ou the cast side of the eustotu-liou.-^? wa.s .ho iiadiy shattered 
that it had to be removed; the main building stood fairiy well, but one of the chimneys 
w&s broken acron aib the roof-Une and turned thru an angle of over 45^, (Geoiigc 
DavidiiOD.) 

The ground floor and tho fotmdation of the old Merchanta' Exehange appeared to 

hf\vi: fakcii a diffei-ent motion from thf iqijier portion. The arch nvcv tho rnain corridor 
appeared to Imve betai crusht. Ju»t unduiueath the ceutcr, the matting was raiseil 
2 inehes. The corresponding arch at tho south end of the corridor was damaged, 
and there was a similar protuberance under the matting beneath it. Smallrr arches 
at right angles to the main archer described were crursUt in siaiiJar faiUiion. The uurth 
and south walls of the building, at the second floor, over the mun arches, oi)cnod in 
lai^e cracks. {Bulktin, Oct. 22, 1808.) 

A 3-6toiy brtok structure on the corner of Market and Battery StreetSj in an 
unfinished eontfition, was completely thrown down. Several differoit reports state, 
however, that it was very pooi^ constructed. In the Union Foundry, on First Street 
at the comer of Market Street, most of the machinery was displaced, {San Franciaeo 
Bulletin, Oct. 21, 1S68.) 

The floor of the Pacific foundry was raised a)x)ut 2 feet in places. The center of 
ML^wion Street (opposite Fremont Street) exposed an opening from 8 to 10 inches wide; 
and openings of the ground were also plainly to be ."ieen on Fremont Street, in the same 
vicinity. (San Francisco Bulletin, Oct. 21, 1808.) 

Out.side of the itimiediate di.slrict descrilK'd alx)ve, daniUL'c {<> the re st of the city was 
verj' meager. It will Ix; notice<l in the following ntiics, aii i !>>• a consultation of tho map 
of San Franci.sco, plate 140, tliat tlic region of greatest agitation was confined tO the 
low portions of the city, or the v icinii y of sninr nji! civrk iwd im- .swamp. 

The flat between Howard ,Stn-et and .Mi.-<.sii>i» lluy wjia luure severely shaken than 
Rusnan and Telegraph HiUa; but the damage, .«ave to chimneys ami pl:u*ter, wj»s slight. 
The only .serious uijury on Kmrni y Sti-eet was done to a building nn thr ea,«t side of the 
street. Tlie buiUling was an old one. At the corner of Fifth and .Market ^treetti a fire- 
wall was thrown down. At the comer of Fourth and Bryant Streets, walls were cracked 
rmrl damaged; Fourth Sfivet near Bryant op( re <1 in i)laces and at the crossing of Ilurri- 
son and Fourth the railroatl track settled about H inches, the planks between the rails 
rising about 10 inches. The Lincoln Sehool-house (cast side of Fifth Street near Market 
Stri'i't'i wa^ Icdilv iliinirir:'' ' I. nift-'t of tt'if' cliimtirvv l)cin[r brtikrii ]>\it nunc fhr(i\\ii ili^wn. 
The large statu(- of Lincoln in front of the buikling was ruined, but was not thrown off 
its pedestal. (San Franew» Bulletin, Oct. 21, 1868.) 

The large chimney of the sugar reflnery on Eighth Street fell in, Crushing thfU the 
ceiliugs. (Letter to New York Times, Oct. 21, 18(>8.) 

A drug store at the comer of Fifth and Folsom Streets had its entire stock de- 
stroyed by falling. The chimneys nf the Mis.sion Street public school (west side of 
Mission Street Ix-tweea 15th and IGtb iStreeta) toppled off some bricks. {AMa Cali" 
format Oct. 21, 1808.) 
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A part of the brick walls of the new Calvary Church (Geary and Powell Street*) fell. 

A 8nm!l i k \ !< o o|M'nnl, as in LS(i', mi Ilowanl SircTi b(^yon<l 8ixth Street. No diiniairc 
was 8U2>taiiieil by the dry-dock at lluutcr's Point. Ou the Im>.ic1i at the foot of Webster 
Street, helow high-water inaric, a fissure opened, extending lengthwise with tite water. 
The stream of a sewer nirining from the Lapiiia to tlie foot of Wriitster .Street into the 
bay, hitherto clear, immodiatcly turned inky black. {Alia California, Oct. 22, ISKjU.) 

The iingar refinery at North Point, a 7-«tory brick structure, surmounted by a tall 
briek chimney, \va.s itijiired to the extent of h)sinK or 7 feet of its ll)()-foot ehinmey. 
A large fissure was niatU? in the high l>ank near 1'. n t Point and the shock was felt severely 
at the Fort, (.s'un Francisco Times, Oct. 22, i st s ) 

At the Cliff House nothing unusual took plaec, witli the exception of a decided com- 
motion in tlie ocean and an impetus given to the every-ihiy wave wltieh ?cnt it well 
iahiiiil, say ]•'» or 20 feet alx)ve l\w usual mark. The shock, however. di<l no damage, 
not even uj«etting any of tl>c gl.issware in tlic bar. (Alia Vnh'umtut, Oct. 22, 18()8.) 

Upon Ru.s.sian and Telegraph Hills the shork \v;is \-M wry lainai^ing. In .soiiir li. use!* 
on the latter oniainent^i were noL di.splaced Iroin th'' niaiiul and tlic iuniates diil not 
come to the doors. In others, hooks and omami ii1s f. II down and marble mantels wen- 
started fn in thfir places. The cscillaiioDs on Ku>-i;iii Hill wenr more severely felt. 
There wa.s a pretty general stopping of clo<;ks, .«ome cracking of pluiiter, and tlirowing 
down of light articks. {San Franeifco Bulletin, Oct. 21, 1808.) 

A pail of water, iwo-thinis full, on the ground at the Bummit of Russian Hill, slopt 
over both sides. (AUa California, Oct. 22, 18(i8.) 

The eolorcd Masonie HaU, Stockton Street between Pacific and Broadway, a 2-fl(ory 
brick <fnic1urt?, was badly wrr-rkn!. iSan Francisco Tuni.% Oct. 22, ISliS/) 

From the nicagemcsb of rcporUi it isj certain that uo great loss was occaisioucd by the 
parting of water mains. The BvUetin for October 2i reports that the water at the 
Mission wa.s shut ofT by the pipi^ Ivinc; di>'connected. In frvrral part.s of the ciiy the 
water-pt()e8 broke underground and cauj>ed iconic loea of water, l>ut the water conit^tuny 
soon had all repairs made. No fires are reported in the upi>er Misiiion district during 
I lie 24 hours following the earthquake. At l>aguna Honda fa natural res«'rvoir and tlie 
chief source of water supply, 2.3 miles wei^t of Valencia and Market .streets) the water 
was violently agitated and the waves mrt in the center, throwing up a large jet several 
feet into the air. LXItn Cnli/ornw, Oct. 22, IStiS.) 

The lirst alarm of lire was given shortly after b o'clock fixun ]^)x No. 20 (northeast 
comer of Clay and Battery Streets). The fire wa.s in Wellman and Prt^k'? groeer>* ( Front 
and Clay Streets) and was caused by matches. The chief damage was caused hy water. 

During the night following the earthquake, three fires occum-d in the wholc£«de dis- 
trict, but there was no lack of water and all were ((uiekly i xiingnished. 

In the Fin- Commi.ssioner'.s irport in the Municipal Heconls of ,San Franeisco for ISCsS.. 
I Mi9, the following Uk-^scs by tire are reronlcd: Septi inlier, 1S(>S, S2l,22t>; October, 
isr,s. $i:{.V)i^|.|(i; November, lSii,S, ; nt n tnlx r. lS(;s. ^:S2,(I1U. 

TIh' force of the .shock wa.s distinctly fell on the bay and as far as 15 milcH wrst of I he 
Ill-ads, but pn <:rrnt agitation of (he w\Ut i- i. p iri. 1 'lh(> tide- gage at one of the (lov- 
erument statioui- indicated uo unusual rising of ihc liiie. i.s</7t Fraiicit^cu Tiinti^, Oct. 



There was no tidal wave accompanying the earthquake. The pa.ssengers on a ferr)- 
6lcamer (off Angel Island) felt tbo shock and suppoc^cd for the time that they were 
aground. Many other boats reported the same experience. Two boatmen in a Wlute- 
hnll hfint nfT For* Pninf n rorf a heavy rumbling sound coming from the water. Their 
boat was shaken and whirlcfi rapidly around (Ix-fore the rollers reached them) and 
shortly they met 3 heavy rollers coming from the northwest on a calm sea. {AUa Cali' 



22, 1868.) 
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/urum, Oct. 22, 1868.) The shock of tlie earthquake was distinctly full at sou near San 
Francisco. Captain Tobey, of the ship Paeiohu, reported being at anchor in deep water 

alx)ut 15 iiiilcs west of the Heads when the shock took placf. At \\r<l it seeineii as if tlw. 
vessel were passing over a coral shoal ami strikiitg quite heavily. The noise aud motion 
made it seem as if the ship weredrag^n<;, with her chains also slipping nut. (Snn Fmnr 
risco Bulletin, Oct. '22, 1«S(>S.) The ?:lii|) ('c^areintz felt the shofk nearly out at the Faral- 
loDC8; the brig Orient, bound in, 8 miles out, experienccil the shock heavily. TUot 
Mur})hy, on a transport bound out, reported that the bark socmcd to have struck lx»t- 
tom, her progre.ss being impeded ; and the (*hip, es]K»cially the yards and nuists, trcmbied 
violently. iJSan Francisco Times, Oct. 22, 18G8.) 

The total list of cjisualtics due directly to the earthqimke numbered 5, and about 25 
more occiirrcl fruiri M rurnlary caUSM. The total loss of pj-operty waS V;iii<Hi-ly st^itwl 
from $300,000 toS.j,(KK),000. However, a can-ful estimate of damiip-s made adayor two 
after the disaster, placetl it at about $350,000. {Sun I''rand.^co iSidklin, Oct. 23, ISOS.) 

THB D18TRIBUTION OP INTISNSlTr THSUOUT THK StAtK. 

Hcahlshurg. — A gwwl .shaking. Heaviest sliock ('vcr felt. ( Dmnxnilir Slatvinnl, 
Oct. 2i, IsCiS.) Lasted about 10 seconds. Vibratiolu north and south. Clocks stopt. 
{Alia CaUjomia, Oct. 22, 1SG8.) 

GwrneviUe, — The earthquake was of great wverity. It frightened my horse and 

lie started to run away; but a !nrj;e trre which had been cut rirutly tftru l>y eliopjioi-s, 
and which they felled a few muiaeius afu r the shock, was not uveiiiiiuwu by the shock. 
(T. E. Thayer.) 

Snnfa Rr>-a. - Srvrrot sViofk y t rrlt. I.ii-tril If) seconds. Nearly all brick building.'^ 
in town more or less injured. Many ciiimiieys down. (Alia Califortiia, Oct. 22, 1808.) 

Violent and aomewhat (»otraeted earthquidce. Vibrations at first from west to east , 
but .suddenly chaTiKnl from south to north, nrnl ri-.Titiiuied about a mintilr. Diunn^i- 
to projterty considerable. Several brick buildings cracked. At \\'indsor it was lighter 
than in Santa Rosa, and farther north still lighter. At Sorwma, Sebaatopdl, Bodegai 
and elsewhere, the shock was severe but Uttle daniage was done. (JSanIa Rotsa Demotrai, 
Oct. 2ti, 18t>8.) 

Ptfaham. — Vibration north to south, 10 seconds in duration. Several brick build' 

iiics iiijun d and many chinmeys. (Altn Cnli/onnn, Oct. 2'J, ISfiS.) Osc illations froni 
cast to west; 3 distinct shocks lasting in alllO to 15 seconds. (Petaluma Argus.} 
Son Bafak. — Terrible shock. Vibrations southeast to northwtst, for fully a minute. 

{AUa Cnlifffrnin, Oet. 22, ISIkS.) 

. Napa. — Violent shock in nortliea.«t direction fur 30 seconds, aci-nm|)anie«.l by low 
rumbling sound. Some slight damage. (AUa California, Oct. 22, isr.s.) 

Mort severe shoek cvcr felt. Lasted 40 seconds. No seri()US damage to buiUtingS. 
Five miles west of Napa a nun»bcr of trees were overthrown. (Napa Heporhr.) 

Vallfjo. — Karlhqnake severe. Many chimneys down. ("AUa California, Oi l. 22, 
18(>8.) Heaviest shocks ever f<'l( in \ allejo. One chimney and Bomc plaster down. 
Dishes thrown from slu lves. Huy smooth. {Vallejo Rvmrdtr.) 

Mare Iiilatul. — Chimneys were thrown, autl sonic buildings were e*»nsiilend)ly shaken. 
Shock aecompunieil by rumi)litig sound. 

C/tico. A perceptiltle moving of the earth. lArops and dishes rattled. {Chicu 
Cotiranf, Oct. 2;{, IStW.) 

Cohu^u. — Slight .-ihock. .Not over a dozen peo|ilc noticed it. (Colma Sun.) 

Miiri/yrilJe. - Shock very light m^'iced l>y a few only. [Altn Califoruia.) 

Hacnimcnto. — Pretty heavy shock from southeast to northwest, riastcr cracked. 
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Laftnd io to TO >:r( r,n<ls. Waff r in th» river Kceded, sboaliog vewebt, and then nae 

with a rush. {Sacmmenio Unim.) 
Kntght's Landing. — "I was runiiing a flour'tnill at Knight's Landing in 1868. Wliile 

(he «!inrk \v;i.- not iinuMjiilI y <i'yvro at that plficr, it did snnic diiinatT'". Tlic ;:u1il(' end 
of the mill w»rehou.'»e waa thrown down, not by the vibration of tlic quake, l>ut by a 
pile of wheat Iwing thrown doMm against it and forcing the end of the building out. I 
was out ill a pasture at tlic tiiri", iiiunping water for stock, and noting the water sloshing 
from onu end of the trough to the otiier, I wondered M to the raufte, as I bad not fdt 
the shock on account of the motion of tny body in working the pump. On looking up 
I noticed the tn-es swaying l>aok and forth, with no wind, and I know it must be an 
earth<iuako. There H-as some little loss in the town in the way of brok«i crockeiy, 
chimne>-?, etc. The hoavioet shock was along the edge of the valley near the Coast 
Ranges. In this county it was heaviest at Winters, where it deiimlisht John \\ olf- 
skill'sj house, a stone building, and did considerable other »latiiage." (K. H. Ea-^thatn.) 

Woodland. — Two severe shocks, from 8outhe>u<t to northwo.-*!, Ia.«ting a minute. {Alia 
Cdltfomia, Oct. 22, 18G8.) 

Suisitn. — Severe shock, north and nnuth. Slight damage. A few brick buildinga 
cracked. {^Solano Hcniiml, Oct. 22, I8tW.) 

So&mo. — ' Scvciest shock ever felt. Suildcn ui)heaval, attended and fdlowcd for 
nearly a minute by a ^waylw^ iti a north and south direction. No damage except oracks 
in walls. (Sacrammlo ikiihj Uimtn, Oct. 21, 18GS.) 

Martme2. — Some buildings damaged by eraclcF. Waters in front of town caused 
to dance. Fish rose lo surface. (Marlinez Gazelle.) Court-house wrecked. (Htilden.) 

Walnui Springs. — Ilcavicj^t shock ever felt. Goods in store thrown from ehelves- 
iAlta CaHfomia, Oct. 22, 1808.) 

Antioch. — Seven; shock from soiilliwest to northeast for 30 seconds. Several fissures 
formed in the ground. {JSacramenlo Daily Union, Oct. 23, 18G8.) 

Beneeia. — At the repairing works of the Pacific Mail Steamslup Company, an iron 
shaft of one ef tVn- side-wheel sti arucr? wa? lyinf^ on the ground in a north-south tlirec- 
tion. The earth moved from under it 9 inches, lengthwise, but in what direction iti not 
reeordcd. (George DavidMn.) 

S'"r!.iniK "I wa- (lii-ii ]'.] year- old. Willi a voiiiif^rr hrother and a tliirti l>oy I 
liad, on the morning of October 21, 1808, gone to the edge; of the tule marsh about 2 
miles southwest of Stockton, to shoot ducks. Thn morning flight of birds was over, 
and we Wi ll n fimiing honie. My I»iother had his gun at the shoulder and was aiming 
at a meadow-iark w hen the earth movement connnenced. The lark flew up without 
apftarent cause, the gun moved up and down fdightly, and I at once had a feding that 
something unusual was happening. Within a f< w seconds the water-fowl, hid<Ien from 
U8 by the tule but in countleHti numbers, nxv with a noine like rutling thmidor and took 
flight toward the west; while 0.5 mile to the Ptuti a fltnall hand of cattle, with heads 
down and tails in the air, were racing across the country. By this time the earthquake 
was proljably at its maximum, and, hioking east, 1 citul<l distinctly sec the ground's 
surface in wave-motion, the waves apparently moving acmss the line of vision. During 
the time this motion continue<l, it was not perce|)til>le as a vibration tO the sense of feel- 
ing. All three of us admitted, however, that the earth felt insecure inidei foot. We 
could detect no effect on the water surface of the .-^uamp. Stockton e.-caiKd with only 
here and there a cracked brick wall." (C. K. Grunsky.) 

Most severe shwk ever felt. \'ibnition from northwest to southeast. West of Lodi 
and Woodbridge, shock was as severe as in Stockton. (Stockton Independent.) 

In a slough water was thrown into ebuUition to a height of 2 feet for a few minutes. 
{StoeSUm G<ueUe,) 
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Berkeley. — The State Insfif utinn for the Deaf, Dumb, an*l Bliini h<i 11 chimneys and 
2 gables, and rear walls were cracked in several places. {C)okland News, Oct. 21, 1868.) 

(XMand. — Shock preceded by a rumbling sound. I^um of milk and tubs of water 
rmyitif 1 almost in a iininient; trees whipt about like straws; many houses twistcil o 
or 6 inches out of s<juare, particularly thotie on brick foundations. The crashing of 
falliag brick at the Deaf, Dumb^ and Blind Institute was heud a few bkxsks to the 
M)uth brfnrp the shock wa.s felt. Chimneys very generally down, jinrtieularly those 
on south and cast sides; in »oaie parts all chiumcyti thrown. Many chimneys twixted, 
if not thrown. Many brick buildingR wnre shattered, and several wharves went down 
with load.s of brick, coal, hay, etc. In Bn oklMi. :is in Oakland, many chimneys were 
broken off at the roof». (AUa California, Oct. 22, ISliS.) 

The drawbridge of the San Francisco and OakHmd Hailway was thrown out of place 
about S inches. {CeiilcTitii'd Book of Alameda Coutil;/, p. 2r.r, ") 

Tiiruout the city chimneys and walls fdl south. (OakUmd Nai<if.) 

Of two houms next each other the older one stood on posts 4 feet above the ground, 
while the other wa-s supixieed to be carthqviakc proof. The busemcnt walls wviv solid 
and of good workrnan.ship. The old house was badly shaken, but not injured; the 
earthquake-proof house had the basmcnt walls cracked, all the ceOin^ thrown down, 
and the marble mantel ineaeh of tlie rooms thrown upon the floor. (Geo. Davidson.) 

.4 /ame(/a. — Shock very sevoe. ikarooly a house escaped uninjured. {AUa Cali- 
fomia, Oct. 23, 18t>8.) 

San I^miro. — The earthquake was much more .severe than in Oakland or Alameda. 
Not a buihling escajH>d some injun'. Chimneys fell north and south. The court-house 
was in ruins. A tank 10 feet wide rmd 0 feet deep was entirely emptied of water. The 
bed of San Leandro Creek, which lui i h< cn dry for several months, became filled with 
a streniti of water fi feet wide and a foot deep. A team of mules di-scending a hill 9 miles 
cast of Uaywards, were thrown to their knees. A rumble preceded the shock. The 
langere on the dd Peralta raneho SMd the ersek past throu^ the foot-hills on to Oak> 
land. (Various old rcMdent" ) 

San Lorenzo. — The limbs of a svcamore tree, 24 feet high, struck the ground. 
(G. Hyde.) 

Flat iron? aiifl n kf^t'lc wnro ji iIvimI off <he stove soutlnvavil. (Mrs. Adams.) 

House and barn were both pro.stratcd. (Mrs. E. II. ClansUTger.) 

A house was thrown off its foundations. Chimneys wore thrown northward. 

(E. I.lt'wi'llyn.) 

Haywards. — The crack past diagonally up the Ilaywarttj Hill and crost 3 feet froui 
the south comer of the oM hotel ; past just east of the Odd Fellows' Building, through 

the Ca-tin \ni . icaiiiitr nlT a cnrin i- ol flu adnbf hmise which stoo«l where the jail now 
is, on tlux)ugh Walpert's Hill toward Dccoto. By the hoti.<l the crack first opened 18 
to 20 inches, but soon closed to 5 or 6. It was of unknown depth : several balls of twine, 
tied together, with an iron sinker, failed to find iHifimn, Tin n- was no water in the 
fissure, for the iron came up dry. From tlie comer of li and Fin>t Streets another crock 
past nearly eastward toward the hiOs, and faded out by the sulfur spring about 1.5 
miles distant. (.Mrs. \Vm. Haywards.) In a general way, the crack from Haywards 
to beyond Deeoto ptn^t from 1(X) to 'SOQ feet above the base of the hills. Practically 
not a house was left on its foundations in H8}'wards. At one place south of town the 
fault showed a throw of some o fi i t . (W. H. W'eilbye.) 

"Riticr Ortol>r r Ti, I8*i2, 1 have lived in Haywanls, .Xlanieda County, and I well remem- 
ber tiic eat Ihquukeuf t)ctol>cr, ISOS. Heing lameand having uacxl a cane from childhood, 
I had never walked without it until that morning. I w&s working in my shop at the 
time. On feeling the terrible shock, and on tlie Impulse of the moment, I managed to 



Uigiiizea by Google 



HKI'Oirr OK Tlli. I ALII OHMA K.VlC I IH^I AKK (MJ.MMlSSIOiN. 



gH out of the building aiul iiilo (Ih' strr r-t, some IS fwt ilis)ant, l>ut on rf<'f>vrrintr from 
my fright I touiui 1 had left my caiie iu tliu f«hop. I nian.ii^i <| to gel back into the build- 
ing, got my cane, and started for my house vu\y a fiw y:ii l- away. The house had been 
thrown fnun \\- foundations, (he eliiinm v hu'l l>i i ii toin fimn the roof, and the t'orrli 
had IxH'ii wrenctjt away. Dishes were broken ami everytiiing was in conlueion. 1 
(lisoovered that most of the houws were in the same condition as my own — thrown 
from thr'w fdiniilri'inn-, with r]i\:'.\noy< dnwri, porrhr krifseked ^<ide^vays, rtf. All the 
while tlie ground was .^baking an<l continue<l to sliakc for daya and even weeks; but 
I'ftch ohoclc was lighter tlian the last. On a certain iiicce of ground near the Haywards 
Ilolrl tln'ii' wa- a curiitiion board fence, the boanis ftlnilliup on tlic Aftrr the 

4uake the boards hipt one over the other about 6 inches, the ground seeming to Lave 
been prest together that much. On going down the county road toward OaUand, we 
came to Mr. A. L. RoekwoiKi's hous<', which had Ix^en llirnwn from 11- foiiinladiin ain! 
one cod thrown into the cellar. The house was badly wreckixl. Iu the south part of 
the town there was a flour mill on a foundation about 4 feet high. This buHdfaig was 
thrown to Ihe ground and wrecked. On the ground which is now the plaza stood a new 
brick warehouse filled with grain from the ecason's crop. The building was completely 
tom to pieces; grain was spilt from the sacks, and everything was in a meiB. The 
building was .300 feet long by about t»0 fe<'t wide. A wooden warehouse alH)Ut the jsamc 
sise shared the name fate as (he brick. On B Street the groun<l openeil alwut 2 inches, 
and water and sand were forced from the opening. Some springs were closed, while 
others were opened or made to flow more freely. Many welKs were affect < ! in Uic simc 
manner. Mr. Charles Herman, who wa.s in th(^ luaking bui*in«^H, wn« driving back (o 
Uaywanls after delivering bri'ml. IxK»king up the roail, he saw the ground coining 
toward him in waves, and when (he motion struck bis horse, she went down on her kneea. 
Mr. Ilcnnan thought (he world hiid come to an end. A>< In noared the San I^ori'nzo 
Creek, he noticed that the water hiul been thrown out of tlic btxl uf the creek on to the 
road. 

" At San Lcandro the eartlnpiake destroyeil the brick court-house, wliii li wop then 
located there. A Mr. Jo^lyn wa^ killed in attentpting (o e?iea()c from the building. 
Many buildings were much damag^ in tliat town as well as in Haywanb. The earth- 
quake w.n.'^ tlic direct fuuse of (he dcalli of i pf iviMT: in Ilavwanl-: " (Cieorg<' .\ h nidi ) 

The crack past thru a gravel quarry practically on the ^uniimt of the lirst range of 
hills. (0. HiU.) 

The cra<'k 'n!inv Hriywar !- Hotel wa.-i 12 ineho.'< wi li ft ejecteil u.ttrr ami while 
»and. A fence wliich traversed a hill from north to south was cro.>*t by the crack, and 
had the ends (rf the boards looeenrii from the posts. Gradually these boaid.« lapt over 
r»iie !im»(iier, mitil within a in ii Ir of weck-i Mn v i rlnjit several inches, the progress 
of the overlapping being noted from time to time l)y a |>eucil mark. The "cap" board 
of the fence was also archt up in cnnscqtieneo of this movement. LaiKe waves were 
.M't up in the soil. Th(> house was movoil southward, while a neighbor's was tipt north- 
waid. (D. S. Malluy.) 

The rambling preceding the shock came verv* distinctly from the hay, and the phiin 
in that direction rolled like huge waves of tlie sea coming towani Haywards. (F. .\llen.) 

The crack oi)ened parallel to Caj>tro Street, '.iH to 50 feet below Haywards Hotel. The 
fence pfliwing diagonally up the hill wa.s Bhortenwl 6 inches. (P. McKeever.) 

A stove in the house was thrown north. iJ. \\\>lpu(.) 

A crack ,3 to 4 inches wide started from the Powell place and stnick across toward the 
county bridg(? next to Nedleton's, psussing wist of it; crost the creek, demolisht a fence 
completely, and past on toward the Strowbridge reudenee, where the bouse was badly 
shattered. (Mis. Hamer.) 
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The sliock was from south\v(ist to northeast. The ground opened from G inclies to 
2 feet, and water with sand was ejected to a height of from 1 to 3 feet. Nortli of the 
village a ridge of ground 3 feet wide was raised 2 feet. Hy the tiin(^ the shm-k wai? over, 
nearly the wliole place was in ruins. Near Hayward'.s Hotel the hill shifted a gootl deal, 
and a crack oiK>ned for several hundrctl fcut. On the hills thcr(> were several new .^prin^rs. 
In the fir^t 12 hours after the main Axxk. there were 36 after-ehoeks. Bctw<H n liny- 
wards and .Mission San Jose there were nuraerou.s cmck.«. «o ttmt it wa.s difficult to drive 
a stage between the two towns. {AUn Califamia, Oct. 22 25, 1SG8.) 

Ml Eden. — All the .shelving on south side of the 2 stores of the town was thrown 
down. (Alia Ch/»'"'/'^''.-, O.-t. IStvs "i 

Alvarado. — Shocks were violent, ilie ground openitl in .<jGVcral places and water 
issued. (Alta Cahftmiin, Oct. 22. 1868.) 

fVwffT'nVfr A dwelling-hon«e \v:y<! partly destroyed and 2 Stores were wrecked. 
Hotel settleil 2 feet. California, Oct.' 22, 14>ii8.) 

lUberbi* Landing. — "Our house broke in three pieces, eaeh part falling outward. A 
boiler of hot wfitor wa? nn the Fti'ivr, ninl wi'li llio fir-;( itrafcniiif; 'y<]{, (lie hot wafiT 
came my vtny, giving me a bath I liave never forgotten, llorscs fell to the ground and 
men clung to some quince trees near. 

"Captain Peter?ni, nf tin' sI' iitihT San Ln^i tizn, \sini i-; now deeea.sed, w:t< walking 
along the road to Robcrtii' lauding when he heard a great rumble off across the fields 
toward San Leandro. He lookt quiekljr in that direetion, and over anule away eould 
see the great wave rapidly approaching. He rushed to the side of the road and ha<l 
caught hold uf the fence by the time the shock broke. Near him on the road a 6-mulc 
team was drawing a load of grain, and all the mules fell flat and eould not regain thdr 
feet until the great jolt was over. During the 3 or 4 succeeding days there were loO 
shooks; none, of course, with anywhere near the e.vtent of the heavy one." (R. C Vose.) 

Deeoto. — Oppr^tte Decoto a crack appeared about one-thintl of the way up the .slope. 
It o)>ened 10 or 12 inches at ths Surface and faulted about as much on the plains side. 
The level lands waved like the ooean, and the waves seemed to approach from the south. 
(Mr. Decoto.) 

TysoA lAitjnim, south of Nilrs.- - A tank .swayed north, then »iuth, and fell. The 

Injrooii part' 1 !( nufliui-^r .K un the middle and threw water and mud twb ways. After 
(ho cart 111 juakt' ihc kgnun was dry for years. It has no (Hitlet. Hiiiuhlings preceded 
the main shock and many df the after-shockis. (Mrs. Win. Tyson.) 

A crack went thru the old Shinn plai e. rro«* tin ( '( titen-illc-Niles road about 0.6 
milesouthw^t of the Southern I'aciiic Ilaiiway irack, and [miM thru theTy.son Lagoon. 
(H. Tyson.) 

Nile''. -Tlie water from the tank slf)pt nearly east. Kumblings jireceded the after- 
shocks. These were ujore wverc than in April, 1900. (0. Overacher.) 
A cnek past thru the Shinn ami Tyson places. (C. Bonner.) 

JrHnfilnjK Thni ♦lu" nfirtli sifle of t"wn a crack split tli* liillsi lf. njirninf^ 7 or S 
inches and showing a fault uf 8 or 10 inciivs. It crosl the country roa<l 600 feet north 
of the Southern Pfteilie Railway depot. Its trend was N. 45" to .W W. From these 
low hills thn rra.-k .-•■■rii>"l [n j^ri^-s ovrr infn Itir (iilr^ pniirls north of town. Tho Ty=<^in 
Lagoon dried up after the quake. The rumbUug precciliug the shuck came from the 
north. (R. B. Crowell.) 

The railroad tracks north of the station were badly twisted for several htmdrad yards. 
(M. Tony.) 

In one irfaee the ereek on the hillside divided, and formed a narrow island, 8 or 10 

feet ftcnisf*, which dropt below the general level of the sod 8 or 10 inche^i. Springs were 
opened up on Mission Peak. (U. Crowell.) The crack which past tliru tiie town con- 
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linucd southwanl ilowu the hillsulc abuut O.o mile northuiat of the railway track, ft 
opened 5 to 8 inehefl, not faulting. 

"I was tiuii ahf iit 1 " y< ur- nf My hnmr whs near In'ington. When the xhock 

came, I was aloui; in tiic home wit h my baby brother. My mother waa in the milk house, 
about 10 «(c|» from the kitchen door. She called to me to get the baby^. Tho t was 
thrown the length df ihr- linint; room, I inaiir»'^i>r! (n get (lie (;hil»j over niy ann, fate 
down, and a piUow on top. Then, falling and cruwUtig, I worked my way back to the 
open kitchen door. My mother was on the ground, fivery time she tried to get up, 
sill- wa* thrown aKJiiti. aii^l tlic mill: in the liurkct^ was -['ilt riwr licr. My twi» lirothers, 
my btcp-father, and tlic hired man werc^ al;^ down aitd were trying to get to tlic bouse 
Ijy crawling ami falling. As I ciat theri>, t could see the ^und in waves like the ocean. 
After thi' iimin sliock, I think we lia ! I'K) -Imi k- iliiring the first 21 lumrs. The Kroimd 
opentMi ; wc traced a crack lliru town, and the ground settled («evcral inches in one 
place. Not a house was left with a chimney on it. Our mfe broke thru the floor, 
and the piano was out in the rcMun nearly to the opposite side."' (J. Mel). Preston.) 

Mission San Jose. — " I wa.s curled up in a big rockiDg-chnir, reading, and my two 
fltsten were ovt^de plav ing, wlicn suddenly there came a swaying of the house. This 
lasted only a abort lime; then the houso lM>gan to shake in earnest. My sistera began 
to crj' and «Team. I jmn{)e<l out of the ehair to go to (hetn, and ran from the room, 
bumping agiuust both side^ of two doors, I finally reached the porch and succcedcil 
in catching hold of a post. 1 di.Htinetly nMnemher that the pump in the yard waa pump- 
ing as if some one hati hold of it; and small roeLs on the hill in front of the hou?e were 
rolling down into the creek. The milk pans hati b'en resting on shelves of .slats; some 
pans .slipt entirely out, .some only halfway. 11 u milk and cream were on the floor. 
My brother was hauling n load of wheat to San J<isi\ \\ In n the earthfjuak*' waa at its 
worst, he thought hi.s team wiis choking down and juiiipcil ulT his wagon to liiid he could 
hardly stand. I was told at the time that the water spurted up in the streets of San Jose, 
ninl otit in (he roai! In twn n Milpitius and San Jose, to (he Ik ii;ht of spvf>ral feet. The 
old Mi>;sion church, which was of adobe, was shaken down, fw were several other build- 
Inga at the same place. On the mountain above the old .Mis.sion, just above a place called 
Peacock Sprinj^v, ;i great cnick in the cHrlh ai>|H'an'<l, which lookt as if the lower part 
of the mountain had parted and i<lipt down. Many time:^ I have cro^t the briilge wliich 
wasi built over the crack, and stopt and thrown rocks down to see if I could tdl how 
deep it \va> " ;Mrs. N. .Viriswitrth.) 

Along the liilLs bock of the town and i^outhwan.!, pacing thru the |>n*H'.nt Sinclair 
and Stanford ranches, the crack opened. Generally it was 10 or 12 inches wide, and 
faulted some 18 incln s <>n lln' \ al!i y si<lo. (X. KvW.) 

The shock was preceiUil by a rumble |>ah.sing to the northwest. AdolK' building not 
seriously injimHl. Crack at Irvtngton and on the side of Mission Peak confirmni. 
(J. Sunden-r.) 

Brick store was crackMi. C'onlinns ci-acks at Irvington. (S. Khnnan.) 

Chimneys fell north and south, w they did also on .\i»ril 18, 1906. (S. Muri»hy.) 

Warm Springs. — The cnu k j s-t along the foot'hills at an (>levation of to 4.'>0 
feet from Niles s^outhwanl, back of Mi.s.<«ion San Jose, disappearing near the comity line. 
In some places the fissure showed a faiilt of 10 to 12 inehes. <H. Curtner.) 

The warehouse and wharf on tho slough fell, also Dixon's house. Cracks in the vicinity 
of .Milpitas flowed artesian water for 1^ hours after the shock. iMr. Durkee.) 

MilpiUis. — .Along Coyote (Tcck the gnnuul was eracke*! from Hoot's ranch to the 
San Francisco Hay, the cracks t)cing on the bay side an<l following the winding of the 
creek. .jVs in 1906 much water was ejected from the cracks, and Coyote Creek rose. 
vW. Bdlou.) 
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CaJavmu Vall^, — Only one or two chimneys were dislocftted. (J. Patton.) 
Santo Cloni CowUy. — Messrs. J. W. Hines and C. ViApey, and Mi» Bau»tt, of San 

Jose; Mr. H. B. Valpey, of Santa Clara; Messrs. P. Anderson and C. B. Mcndor and 
Mrs. W. Smith, uf Borrycssa, all of whom were intimately acquainted with thi.s section 
of the country in 18(>8, re|K)rt that there was no crack south of the county line. 

Alcalrm Island. — A rumbling sound actonipaniod the shock, and the island vibrated 
with a jerking motion. (Ur. L. Hubbanl, U. S. A., in San Francisco Times, Oci . 18(>8.) 

Colnia. — "I wa.s then U) yt-ars of ago and liytnl in San .Muteo County, u iiiile or so 
south of the present town of r<iliii;L With my father I wa.s digging and sacking potatoes 
in fi fipld. I was sewing up a sack, when my fat 1 11 I sai l : ' Look at tliat mountain. What 
i^ th« matter with it?' We felt no earthquakt', but lite muuntain seemed to be bobbing 
up and down. A frciglit train was going north along the S. P. track. Shortly after we 
liud f)l)s( rvdl the mountain apparently moving, the earthquake reached the railroad 
track and tiic freight train api>eanHl to gyrate like a snake. The nc'.xt in.stant we felt 
it. The ahocic was very severe, throwing us to the ground and knocking over sacks of 
potatoes. A band of loose horFP?^, inrl;i>Iinj:; a lot of ynung stock, in an adjriinitif^ field, 
ran around the field at ga-at .six;ud, utterly imnic-strickeu. The hou-«e we liveil in wa^i 
in a fiat some 0.$ mile from where we were at work. When we reached it, we found 
that iniik pans in thr pantry had been entirely enijitird '.f tln ir i cin1( !;f<. SoHjc paiie-s 
of glass were broken and some crockery and gla^ieiware wcrc thrown down and destroyed; 
Intt the house, a light frame building, was not injured. There were 48 shocks between 
the first one and midnlLdit that night. 

"I ilu not now recall any serious damage done in San Mateo County. There were 
some landslides oocarioned along precipitous hiUa and oreek banks, Init tbe iMiildings 
in that section were all flame, and none of them were destroyed to my knowledge." 
(J. A. Graves.) 

San Maieo. — Vibrations from the north for 15 sec<mds. {Alia Calif onnn.) 

Redwood City. - - The court-house was wrecked and otlier buildings were damaged. 
The shock seemed to come from the southeast and lasted 30 seconds. (Hedioood Qazeite, 
Oct. 24, 1868.) 

Mountain View. — Severest earthquake yet felt. Far worse than Uiatof 1865. Sboek 

from northwest to southeast. {Alia California, Oct. 2'-i, 1868.) 

Sania CUira. — Seven; .sh<K-k. Motion northeast to southwest. No serious damage. 
(Alhi Cnllf.inua, Oct. 22, 18<i8.) 

San June. — "Thf nm^t tcrri!)li:- i-;u-tli shofk evpr pxprrienccd in (hi--' pcrtion .»4ince 
the settlement of this eounli y by AuiLticaiis, ui'cumd yestt-rday jatinni^n at s o'elock. 
A dense fog hung OVer the city at the time, when, with scarcely a pretnoijitory ti-emor, 
tliu sIku k was upon us in all its fuK i-, Buildings and trr-ps seenirdto j itch about like 
sliipei in a .siurm at sea. P'ire walls and chimneys were throw n down in all parts of the 
city. The heavy brick cornice of Murphy's building at the < onier of Market and E3do> 
rado Sfri rts fell to the ground. The Presbyterian Cliun h has sustained an immense 
damage. The brick turrets are all down, and large portions of the 8tee{>le were pre- 
cipitated thru the roof to the fkwr, eruiMng the organ and caunng great damage to the 
gallery and fixluix-s Ix-low. Tlu \vall< of rln s1<'<'ple are almost a total wreck and will 
have to be taken down. $o,tK)0 would not make good the damage done to the church. 
The large waterHank on the roof of Moody's flour mill fell thru the roof, carryuig destruc- 
tion ii> its [-1 jium-. Tlic>ir wooden store-house, KM) f. c' in fitl.d with grain, is a 

total wreck and the grain badly mixed. Two huge chluuicys of the Sou Juee Institute 
were thrown down, one of them erustdng ttiru into the rooms bdow. A portion of the 
r I- '/ all of Welch's livery stable fell. Otter's unhiuslKil lilock at the corner of Kii-st 
and St. John Streets, sustained a very seriuus damage. There is not a brick building 
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in the eity that is not more or leas injured. Brick waUe ere everywhere wrenched and 

crackrit :\U'\ tnany of them are n mty tn f.ill. Another .such ^lu)^k \vf;iilil prwipitate 
many of our brick building to the ground. The brick cornice of the .Mut>ouic Hall Build- 
ing will luve to he taken down, and the entire building, in its present condition, is decid- 
edly un.sHfc for oc<;up!UU:y. A large «|uatitity of eroekeiy ami glassware was broken. 
The destruction of pjAte-f^laas windows in very great, and much havoc Is done to plaster- 
ing generally. The new court-house stood the shock admirably. Some little erumbling 
of pUtster decoration is all tlie damage it sustained. The lesson of tlic earth shock is: 
Erect no more high church steeples, and build no move brick buildings above 2 stories 
in height, and those only in the most subatantial manner. A second but much lighter 
shock was experiencinl at about lo'' 30" of the same day, and shortly thereafter a third 
shock of like character." (San Jose Mercnri), Oet. 22, IStiS.) 

Where the Milpita.s roa<l crosses Coyntii River, the banks were shaken together and 
the river-bed tilled up. (San Jose Argus, Oct. 24, 1868.) 

Old Gilroy. — Tlie buildinj? ?!inok and rot kr.I lil! the oei-upants Ixn-anie .s<>a.Hick. Tlie 
oscillation .s«H;nied to lie southwest auid ii(>rilM'a.-<t, and la»ited about 30 seconds. No 
damage was done beyond some broken bottles in the <\rug store. {Gilm/ Advoeattf 
Oct. 24, 1808.) 

Rumble pai'ediug the shock came front t)ie nortii. Chintneys fell north and south. 
It was fully as heavy as the shock of 1906, but not so long. The old adobe buildings were 

much damaged. (W. IX Dexter.) 

The shock was not so severe as in liKKi. (Metssrs.- liiee, C. Wantz, Bryant, Gilman.) 

Padueo. — Every brick house in town was ruined. {AUa Califonm, Oct. 22, 1868.) 

Stm Jfinn. — Tfic shnclc w:iH (lie lu avii'st since 180."). Tiast<'i! lUl -crninls. (A!lii 
CaliJ'oniia, Oct. 22, IStiS.) No ctiimucys fell; 2 brick walls were cracked. (C. Bigley.) 

Simla Cmz. — Severe shock from east to west, pn-n-rlftl by rumbling noise. Lasted 
1.") seeoiuls. .Several brick buildiikgs badly cracked. (AUa Cahforuia, Oi^t. 22, 18iiS 1 
Hecond only to the earthquake of 18t)5. Vibratiua from nortlieast to southwest for 3U 
to 40 seconds. 

At Wal.sonville chimneys and i»lju^lfnug suOVreii but lilt I-. At luigle (il<ii a slide 
5U feet wide carried rucks and trees 1,(JUU feet. In ^>uquei u few chiuineys were dislo- 
cated. 

Half Moon Bay to Pcxcadem. — Chimneys down or twisted, altnig the coast. CT, Q. 

l*helps, Holden's rc|)ort.) 

Near Pescadero limbs fell from the redwoods and large piee(>s of rot^k roll(>d down the 
mountains. {Grass Valley Unian, Oct. 29, 18(i8.) 

Monterey. — A .smait little earthquake, traveling from north to south. No particular 
ilainage. (Monterey Gazette.) 
DownievUle. — A slight earthquake was felt. (Mounluin .Meiaetiger, Oct. 24, 1868.) 
drns-f Valley. — Ijimps vibrated. Vibrations from southwest to northeast. (AUa 
California, Oct. 22-24, ISGS.) 
JVevads C%.— Three di0tinel shocks felt. Ateo felt at You Bet. {Ntvada Tnmseripl.) 
Placervilk. — Shock plainly felt. (Movrifnh: Di wnrrat, Oct. 24, l.StiH.) 
Amador County. — The earthquake was distinctly felt at I'ine Grove and Volcano. 



{AUa Celifwnia, Oct. 25. 1868.) 

Jackson. — Earthquake perceptible to a number of people. iAmador DifpaUA, Oct. 
24, im.) 

Potwm. — A slif^t shock. Clocks stopt. (Folmn Telegraph, Oct. 24, 1868.) 

Sonora. — A slight shock. (.Alia Califonua, Oct. 22, ISiiS. i 

Tuolunitie. — tSiiock Uisttxl 10 to l.'i seconds. .Severe. KTuulunnte City Nem, Oct. 
23, 1808.) 
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iStMifmg. — Hard shock. No damage. {Merced Herald, Oct. 24, im.) 

FimZmi. —Shock felt by feir penwna. {The Delia, Oct. 28, 1868.) 

Nevada. — At Gold Hill and CarHoii, shock perceptible to people awake, and a few 
people awakened. (Tcrrilorial Enlerprise, Oct. 22, 1868.) 

IIm dkodc was apparetiily not fidt io tJldah, Yicka, San Luis Obispo, Los Angeles, 
Reno, Vii^pnia (Sty, Alpine County, Yuba County, Trinity County, or Oregon. 

SUMMARV. 

A review of the facts above presented re^sarding the earthquake of 1868 makes the 
following sumnmi-y statement poBsiMfi: 

1. The earthfjuake of 18(>8, like that of 1906, was due to an earth-niovrment on a 
rupture jilane or shear w>no which was manifest at the surface a fault'traoe. 

2. The fault on which the movement took place was quite distinct from the San 
Andreas fault. 

3. If jiarallels the latter at a distance of aliout 18.5 miles to (he northeast. 

4. l .ikctlu San Andreas fault, it is coincideui w ith an old diastrophic line upon which 
amilar inovi numts have been recurrent in time pa-st. 

f). The old diastropfiio liiir marked by a th frrai li il f;nil( s< m p, which bounds the 
vttUey of San Francisco Bay and ^anta Clara V'alley on the northeast. 

6. Along this line there are certain geomorpbic featura analogous to those which 
diamctnrize the !^an Andreas Rift. 

7. The fault-trace of the fault of 1SG8 was much shorter than that of 11KJ<>, having 
a known length of only 20 miles. 

8. The amount of hori^Dt.fal movement, if any, was much leas than on the San 
Andreas fault in 1906, and its direction is unknown. 

9. The vertical movement appeans from the accounts given to have been small also, 
and to have been manirest .is a downthrow on the southwest or bay side, altfao tins Is 
not satisfactonly established. 

10. The fault-trace was ehaneterized for the most part by a eraek which in places, 
l>articulnrly on tlu» lower grournl. HUperficially g;ij>inL:. Assdriiitcil wiili this umin 
crack there were auxiliary branching cracks; and on the alluvial bottom-Uinds about 
San Frandsco Bay there were numerous secondary cracks which were usually not dis- 
i riiiiinated by the observf of Hint ibiy from the fault-trace. 

11. In harmony with the shortness of the fault-trace and the small movement ap- 
parent along it, the area of destructive ^ect was much smaller than in the case of the 
earthquake of 1906. This won true also of the entire area embraced by the ii^osei-sraal 
II 11. F. While the data are insufficient for plotting the isoseismals satisfactorily, it is 
nevertheless clear that these curves plotted as ellipses on the maji of California would 
have had much shorter major axes than in the cs\se of the isoseisnials for the earthquake 
of 1906; while tlip tniTior axes in a iwrthpfift-southwest dirci tion wniili! nnt ilifTor greatly 
for the two tujilmuukes. We h,ive no authentic reports of the tajihqutike north of 
Chioo nor south of Monterey, aUho perceptible tremors probably did extend further 
south. Ou the other hand, in a <lin c tion normal to the fault-tcace the earth-wave made 
itself felt far as the .State of ^Nevada. 

12. The intemiity was X in the \adnity of the faidt-trace at Hajrwards. 

13. In San Fran* i-i'D tlf rl lt f (lamnt^c causeil by the earthquake was, as in 1906, on 
the made land and along the margin of the old shore and marsh border. But little 
damage was sustained by struetures on the rocky slopes. 

14. The font of Market Street, San Francisco, is abntit midway between the San 
Andreas Rift and the fault-ecarp upon which movement occurred in 1868. The city 
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hm, f hcrcffvro, to reckon Nvlth t!if latter as well as tlie former in its futiin* career, and 
coDsequentty should be doubly prudent in the location and structure of its important 
buildings. 

15. The cities on the east siile of San Frani R.iy arc le^=! conccrnei! with the San 
Andreas Rift, but are more immediately aiTected by the proximity of the diastropiiio 
line marked by the front of the range of the Berkeley Hills. 

16. The tTitorviil hrtwccn the disastrnus movement of 1857 on the San AndlVM Rift 
and the movement on the Uaywanla fault in 18GS was 11 years. 



About 1^ 46'" r. m., on October 8j ISOo, a niodorately severe earthquake shook middle 
California. Moat of otnr infonnation regarding it is assemUed in Holden's Catalogue 

of Earthquakes. In the Sacra mcnlu Daily Unim of that date it is described as the 
most violent ever experienctHl tlujre. After several vibrations a second or two inter- 
vened, and the shaking was then repeated more violently than at first. The vibration.-^ 
SCCineil to I)f.' rasl and west, but a few people thought they were from southwest to 
northeast. Clocks sti>iii . :ind tiieix' was a general feeling of dizziness and nausea. The 
same paper staU^ that at Stockton the shock was heavy and seemed to pass from north 
to B0Uth» but that no damage was done. At Petaliuna there were two severe shocks in 
quick pucccpsion, vilirating from northwest to southeast. The shock was the heaviest 
experience*! up lu that lime. All brick buildings were more or le.ss injured. The first 
shock was from the northwest to the southeast, followed by a general shaking or rolling, 
closing with a jerk. At San Jo<f the shock was very severe. Briek walls fi ll and the 
convent bell tolled. At New Almadeu a large brick store-bouse on the hill was nearly 
demolisht. Several housefl in the inllage were thrown down. The earth opened and 
clo'^rd agahi. Chimneys in difTerent parte of the county wen thrown down. (Sdn 
Francisco BvUletin, Oct. 12, 1865.) 

At WatsottviUe there was a heavy shook. The earth opened in several places (second- 
ary crack-s), tlirowing up water. At Santa Cruz l!ic ^hix k wa- aiiparnilly heavier than 
elsewhere. Every brick building was reported ruiucd. The motion was ai>paroQtly 
east and west. The lowlands along the river opened and spouted wato* like gcyseis. 
Some wells went dry or wore fille<l with sand. The tide rose very high at the time of 
the shock and fell very low inime<liatcly afterwards. (BuUelin, Oct. 9, 1865.) 

".Monterey escaped unharmed.** (.SaemmerUo Daihj Unions Oct. 9, 18*55.) 

.\fter shocks were rei)orttHl at Sun Jo.se, Santa Clam, and Santa Cruz. 

There is no rccortl of the .«hork having been felt at Marjsville, Yrcka, Eureka, or in 
Alpine County; the Mourilain Mefnictiger of Octuljer 11, ISOo, stat«'.s that it was not 
felt at Vlsalia nor in liOS Angeles. The BitUtlm of October 17, 1805, states that it was 
not f» lt in Santa Barlxara. 

fu Sau I'taiiciseo, acconling to the Bulletin the ilau uf the eHrtinjuake, iheie wa« a 
\ iolent shock ln>t in;,' al>out 5 secontls, followed almost instantly by another much heavier 
.shock, whicli continued for 10 sccon Is or ir.orr. Vibrations apjXiaml to \yo. nearly east 
and west, but some experienced observers said that the movement was in the same 
direction as previous shocks — nearly northeast and southwest. The commencement 
of the shnrk was accompanied by a rumbling sound. During the follrtwiiij; < \ ening there 
were two or three slight after-shocks. The effects of the earthquake were visible in every 
street. No buildings were entirely demolisht, but the damage aggregated numy thou- 
sands of dollars. The most important damage to buildings occurred at the foUowiog 
localities: 



THE EARTHQUAKE OF 1865. 
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Conu-r Mis.-<i<<n And Third Stroctn. Upper h»lf »( Conicr Kcarnry nwl \Vu.tliiaKtnn Slrcot*. Gtly 

rri>ii( of 4-!it^ brick iMiilillng fcU; pciorlyMtn- Hall ha<l front w.-ill >i,-i<lly r racked and entire 

•jtnirtrd. buiUlii>K n-tKlcrrd iinsiif)'. 

Nil 111 :i-t rt)nicr RiitU-ry atid Wiu<liiiigt4MI Stncts. \V».-*hiMKti>ti Sln-i t, near Siuisonio, 

Old MrrchatiU' KxrhatiKO I'Uicivd. Markci .Stri-i l, iirar Sa]i.k<iiiiu. 

HriUc; Strcrt, near Markol. I'iiif Stcccl and Front Stn-ct, 

Kcurncy SI reel, iicur Suitor. Market and I'itic Streets. 

Jackaon StRCl uid Stout AUpjr. • HmematmUt and. Buttery Stracta 

Mbwlon oitd Rrcmnnt 8tn><>t>(. Bacramenta muJ Webb Streets. 
Battery and Union Strcci.s. 

On the marshy lands in the vicinity of Howard and Sovcnth Stn-i ts Ihcgniiind was 
hcaval in jsoniu plans and sank in others, LaniiKposfs were thrown out of [HTpenilie- 
ular, gaa^pCB were hroketi, eti-. 

It appears prolwhle from these scant reeord.^ that (he seat of thi < anli iual.r rif 1S((."» 
wjus somewhere iu the Santa Crnz Mountains, Ix'tween San Jose uj.il Sas tu I'ruz. If 
litis concli»ion be accepted, it seems further prolwihle, in tlie light of reeeiit eventB, that 
it Wiis due to a minor rtiovcnicnt aloiif? the San Audi* h-: Rift. It wa? prolwilily a some- 
wliat less K'vcre eartlKjiiiikL than lliut of 18<)S. 'liie esirtli mov(>nK'Ut whieh gave rise 
to the shock extended neither so far south as in is.'i7 nor so far north as in 1006, but 
nplK'ars to hn\ r- jn ii tiiK'd to that portion of the Hift afToctcd in 1906 rather than to 
that affeclol in li>i7. 

The only other earthquake which can definitely be referred to a movetnvnt along the 
San Andrews Rift wjts that of April 21, 1890, wliieh, aeeording; ftt Messrs, 1'. Al)l>y and 
Cliarkis Bigley, of a&n Juan, opened a fi.s8ure at tlmt place ou the hue of tlic liifl. The 
railway brid^^ at Chittenden waa displaced, as it waa in 1006. 



IBS lARTBQIMn OF 1857. 

Information ivKHrding the earth({uakie of 1857 '» Scant and generally unsatisfactory 
a.s to details. California at that date was very sparsely populated, particularly in tlie 
southern Coa.-<t Ilanp's, where the seat of the dl<iturbancc Wiis. The only reconls lliat 
have come down to us are those of Tnisk, in the IVoemllngs of the Talifornia Aeademy 
of S( 1( i)p('s,Vol. I, 1K7:{ ; a note by J.S. Ilittel in his "Kcsotirces of California," 1S(>.'J, p. 12, 
and some notes in lloldeii's Calaloguc of l'^trth<)uakes. Th(;se brief n(»te,s are supple- 
mented by the statements of a few old resid^ts who recall the event, some of whom 
were in t!ie zone i>f acute disturbance at the time. Tln' 'lata, ini-ul'fi< irnt for a satis- 
factory account of the i-arthcjuake. warrant the .statement tliat it was due to a dLsplac(*- 
ment or fault in th«* San Atidn tis Kift , along its extent from Cholame Valley to the San 
Bcrnardiim v. a listanc*- of al)r>u) miles. 

Aeeording to Dr. Fairbanks, who ha.s rceently been over the courhe of the llift in the 
muthem CMi9t Rans<«<, the residents along that line have either very vivid rectilleetioii 
or \rry strong traditi' iii rcrar.lirrir flit- nipt uriiii: > 'f tin- ■.'rotind at tli<' (iir:f of the earth- 
quake; and Dr. Fairbanks held olnservations conlirm tiie proljable trutli of their .state- 
nientn. Tt appears to have been fEenerally recofniised by people familiar with the muthern 
CnasI I'aiiixes that the shiick ^^ a- ilnc to nr a-'-r-r-irdcil '.vith the riiptun of the gnumd. 
and the line of rupture is commonly refcnvd to by the country peoiiU; as the "eartli- 
qoake crack." ThU crack, as opened in JfVyt, with differential dis) •hieement of unknown 
e.xtetit and dire<"lion, is still iMiinti il out as a i tnarkaMe phenomenon from Cholame 
Valley souiheatitwarit along the northeast side of the Curksa Plain, through the Tejon 
Pam, thence along the m>uthwc«t side of the Mojavc D(w>rt. past I^ake Elizabeth and 
Palmdale, to the Cajon l*a>s and tlu iice to the stiuth side of the San H^-rnardino Hange. 
The .shiH-k Wiu< felt from Fort Vuina to i>aframenlo, anil the total area ^ensibly affected 
was probably not much les.s than in the earthquake of I90li. It wats severe both at Los 
Angeles and 8an Fnuiasco. At Loe Angeles «<hock8 c<»itinued at intervals during the 
So 
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(lay. Mr. H. D. Barrows, whn wns in that < ity on the 'l:iy of the eartli<iuaki", in ,i Intfrr 
datf<l Augu.'^t 5, 190(», coiiiinuiiicali's ihe followiiie inlVitiiiation as to his pxiM iiriiriv?; 

The great cartJiquake of January 0, 1^57, in suutli»-ru (Jalifuniia, ojient'd the grouud for 
nearly 40 miles iti a .strait^ht Hne near Klixttlx'tli Lake. I had a brief aci-ouiit of it in the 
8an Franeheo Rullrtin about J*ebriiary 1, 1S37 — my letter (signed " Observador") 
being dated January 28, 1857. 

Only one life was lost by that grrnt convulnon of natora* > wchum being kille<l at Fort 
Tejon'by the falling of adobe wallH; and, eonMderini; the eoloMftl diStuHMUice, very little 
rlamage was done to Imildinc;- he tr in I < > .\n>;cle.s. This i.s |>rnl>a'ily arcounled fur liv rite 
fact that our build infjs were of only muc >r i ry, with walU 2..*i an<l ;{ feet thi« k. At the I iiiu- of 
the great upheaval, I was in llie yaril ai ■ lie south side of \hc adoix' house of William Wolf- 
skill, the pioneer, near the prc«»ent .site of iho Arcade Depot in I/os .Angeles. I f\j^t stumbled 
toward the west, and was almost thrown down; then, after a brief iM>ri<Kl, I commenced (4) 
atumble in (he opponte directioD. Other peraona near me stumbled in similar fa«$hion. 
The long wide camdor on the south side of tne WoHskill house was hung with grape.s, and I 
noticed that they swung back atid forth clear up to the rafters. Water in tatiks was thrown 
out in numerous instances, clt)ek.s were stopt. etc. The movement seemed to be com- 
parat is'^'ly sl'iw, >:ivirig things time to rrcn rr afiiT iixn iri;: in mu' ilirection. If the motion 
hml hiTii .--linrt and .sudden, the duiiinKf would have Im-i-u uppaiiiiig.' 

Ail the houses iu tjauta liarbara were damaged by the shock of 11'' 20"' i'. m., January 8. 
(Perry, Holden's Catalogue.) 

At Visjvlia it was dilTicult to stand erect ; frr. fDjK \vav<>d several feet to and fro; it 
was equally severe at places within 5ti niilcs north and south. There were several 
shoeks felt at Stockton and Benson's Perry, and the prineiital one was very severe at 
Saerninento, lios Antrfl'^^, am! Monterey. {Snn FTitnriscn BuUclhi, Jan. !l, 1857.) 

At Saa Francim> the main shock was preceded by 4 slight shocks at 11" 20'" r. m., 
January 8; ll'' 33*, 4" 15", and 7^ a. m., January 9. The main ahoek stopt a jeweler^s 
clock at VV" 'SO' \. \t. Prof. George Daviibon, who wa-s in the city at the time, says 
the shock was sudden and sharp, preceded by no noise. He was lying uorth and south, 
and felt the movement in that direction. A friend who was lying cast and wnt waa 
lhn)wn out of btnl. 

Professor Davids<»n also contribufi's the following: 

The wholesale >;riicery sl<»re fif (Joodwin Hrolhers faced east on HaOery nr Front Street, 
with its U'n>;lh rif about 1(K» feet on ('oniniert ial Stn'ct. It was h 1-story brick structure 
about 15 feet high, with a flat metallic roof and a fire-wall of 3 or 4 feet above and around 
the roof. There were no windows nor doorn on rommerrtal Street. The fire wall along Com- 

men ial Street wa.s thrown bo^lily frun il r i laiii ■.iruciure into the .street. The ititji r tdge 
of the bricks wa.s a straight line, at a nica-urtd distance of ti feet from (he base of ihc wall, 
while the general mass was scntlereij nrrn^s Coniinerciid StriM't. In the hanlware fs(alili-.h- 
ment of I'hilip T. Souf hwortli. n\<mn the we.sl side of the east wall, there was a line of nail 
kegs, every fine exactly 12 inches from the busi-board. itefore Ihe shoek they had been 
placed cloee to the baseboard. These two conditions would indicate a movenwnt of the 
earth from the northward and westward — roughly, from the north-northwestward. 1 
do not rcmeinl>er damages to other building*', but am s.nisfieil tlieif were no serious results 
to property. Among minor details were the effects of the shoek ujMm one of Ihe piled 
\s 1 .1 \ I S. where a lot of bar-buoys had been left. They had been rolled about in every 
dirt ' t ii <n. 

The following note on .some of the cdecff of the shock iu S'arious parts of the state i.s 
extracted from Hittel's ^'Rcsourcea of CaJifomia," 1803, p. 42: 

The waters of the Mokulumne River were thrown upon the bank, almost leaving the bed 
bare in one place. The current of the Kern River was turned up stream, and the waters 
ran 4 feetdeep over the bank. The waterirf Ijake Tulare was thrown uponits shores, and the 
l/» Angeles River was flung out of its bed. In Santa Clara Valley artesian wells were much 

> LoaAngekw is about 40 Bitl««ffiiMntb9 line of the Rift A.C.U 
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nfffcte<!; f>oiii(> rcA-i'rl f.. run, nMicr^ li.id an increased f^upply of water. Near Saii 
I'ernaudo a l.'iPL'f .-ttctm of water foumi ninninR from tlif niountairw, where there had 
been none l^'ftirc. In San 1)icl''i and at San l''t'rnaii(|<i st'vi'ial liiuisrs wcrr tlirnw u down, and 
at 8au Buenaventura the rooi o( the Mii^sion Cliurtli fell in. .Several new springs were 
formed near Santa B.irbara. In the .San Cabriel V alley the earth opened in a gap several 
miles long, and io one place the river deserted its ancieni bed and followed this new openiog. 
In the valley of the Santa Clara River there were lan^ cnieks in the earth. A lar^ fissure 
was made in the wf^^tern part of the town of tian IJernardino. At Fort Tejon the .■shock 
tlirew d«iwn nt arly all building, snapt off lar^e trees close to tlie ;jround,an<l overthrew 
others, ti-ariiiL' iIh iu uji li> the root.«i. It al.-n inn- tin- l aiili apatt in a finsurc 20 feet wicic 
and 1(1 miles long, I he .^idc* of which vent then cumc together with so much violence that 
ihecartli u as forced Up in a ridge 10 feet wide and aeveral feet Uf^. At KeiMl'K ranch, not 
far from Fort Tejon, a house was thrown down and a woman in it wj»s killed. 

The most interesting fact connected nith the earthquake of 18i>7 is that it wm- dm: to 
»n earth movement on the same diai>(rophic line aa that on which faulting oecurred 
on April 18, 1906. The movement in 1857 was, practically speaking, along the southern 
half of the known extent of the Sun Andreas Kift, while that of 1906 was along the 
uorthem half. 
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